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INTRODUCTION

FIXED WIRE WOUND VITREOUS ENAMELLED RESISTORS.

The ** Welwyn ™ Vitreous Resistor consists essentially of a nickel chrome Resistance
wire wound on a ceramic former and covered with a protective enamel.

The resistance wire used is the purest obtainable.

A heavy gauge wire is used as the end connection for the resistance winding in order to
reduce the current density and, consequently, the heating to a minimum. The end connection
is thus reliable in service. The end connections are also of nickel chrome and are fused with
the resistance wire at very high temperature, special methods being used which do not
involve the introduction of materials other than those of which the wire and end connections
are made. By this means the weakness associated with resistors in which the end connection
is made by mechanical pressure or by hard soldering is eliminated.

The high quality of the special “ Welwyn” enamel and the careful and robust
construction are features of superiority in ** Welwyn' Resistors. The enamel is impervious
to attack by atmospheric agents or by the common acids or alkalies. Tt is soluble to a slight
extent in hydrofluoric acid. The enamel is extremely hard and perfectly non-porous. It is
vitrified on the resistor under carefully regulated conditions which yield a product perfectly
uniform and absolutely free from cracks. The composition of the enamel is such as to
exclude, even at a very high temperature, any possibility of chemical or electro-chemical
action between the nickel chrome wire and the enamel. The resistor can, consequently, be
operated at very high temperatures without slow corrosion of the wire by the enamel and
consequent progressive increase of ohmic value. Its life even under adverse conditions is
extremely long. '

Resistance Tolerance.

Resistors are normally supplied to a resistance tolerance of + 57, but closer limits can
be supplied upon request.

The dimensions shewn in the catalogue are nominal.

Tolerance in length : Pattern AW = 1/16 in. Pattern AP = 1/16 in.
Pattern B = 1/16 in. Pattern C + 1/16 in.—1/8 in.

Tappings.

All types (except AW.3101 and AW.3115) can be supplied with tappings. The
special methods used in the making of the end connection joints are also used in the inter-
mediate connections, so that the reliability of the plain resistor is maintained in the tapped

type.
The provision of tappings reduces the rating to some extent. The percentage reduction

will depend on the resistor size and the number of tappings. Detailed information will be
furnished on request.

Special Resistors.

A few examples of special purpose resistors are illustrated on Page 22. These indicate
the variety of termination which can be obtained if required.

Resistors of low inductance or low distributed capacity can be supplied on request.

Resistance values outside the range quoted in the catalogue will receive special con-
sideration. Values down to 0°1 ohm and up to 0-25 megohms can be supplied to special
order.

~ WELWYN ELECTRICAL LABORATORIES LIMITED -




Marking on Resistors.

On each resistor the name “Welwyn,” the type number and the nominal resistance
value are clearly and indelibly marked.

Suggestions for the Choice of *“ Welwyn ** Vitreous Resistors.

“ Welwyn ” Vitreous Resistors will run normally at 400°C., but other factors may govern
the permissible temperature rise. The selection of the type and dimensions of a resistor
necessary to dissipate a given power should first be made on the basis of the permissible
operating temperature, by reference to the load-temperature curves in the following pages.
Due allowance may then have to be made for the possible over-loads or surges which the
resistor may have to sustain. These curves indicate the maximum surface temperature when
the resistor is mounted vertically in free air at 20°C., the bore being unobstructed to allow
for free circulation of air.

It should also be taken into account that the maximum continuous watts shewn in the
tables are reduced for very low or very high values : the maximum permissible volts between
terminals limiting the rating in the latter case. Reference should also be made, therefore, to
the load-resistance curves.

When a constant load is applied, “ Welwyn ™ Resistors attain constant temperature
after a period of approximately seven minutes.

All resistors are given a full load test before leaving the factory.

Fixed Wire Wound Lacquered Resistors.

Welwyn wire wound lacquered resistors are wound with wire of nickel chrome or other
alloys on a non-porous ceramic former and covered with sufficient coats of special lacquer
to provide mechanical protection and inter-turn electrical insulation for the winding.

The temperature rise at the hottest point, when these resistors are run at the nominal
rating indicated in the catalogue, is 60°C. which is permissible when resistors are operating
in the tropics in ambient temperatures up to 60°C. Higher loading is permissible in lower
ambient, providing the surface temperature does not exceed 120°C. (See temperature-load
curves.)

The normal resistance tolerance is = 59,. Resistors with closer tolerance will be
supplied on request.

In addition to the standard range illustrated in this catalogue, we can supply on request
resistors of other types and dimensions.

High Stability Carbon Resistors.

The Welwyn high stability carbon resistor is made by depositing a carbon film on to
a high quality porcelain rod. Robust terminal caps are fitted in such a way as to provide
excellent electrical continuity between the carbon film and the external tinned copper terminal
wires. The resistance element is protected by means of a tropical lacquer which resists the
effects of heat and moisture and withstands normal handling during assembly.

This resistor meets the need of modern communications equipment for a resistor of
exceptional stability and low temperature co-efficient. These important features are
tabulated in the catalogue. The stability is 29, over the whole range and is defined as the
maximum percentage change of resistance which the resistor is liable to undergo during the
course of its life in service under tropical or equally adverse conditions. When used under
temperate conditions, the stability is very much improved.

GENERAL.

Enquiries for resistor types other than those shewn in our catalogue will receive our
earnest attention.

ra
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: ~ WELWYN VITREOUS RESISTORS

MINIATURE TYPE.

= —

PATENT APPLIED FOR

S
a ) T '
TINNED COPPER STRIP TERMINALS T
- .
| Max. Power. Ohmic Value Dimensions in Inches Maximum |
Type | Continuous —_— = i ‘ — Continuous
| watts (Wm.) | Min. | Max. | D L A S Voltage (Vim.)
| |
AW 3101 | 2

1 |-aK* | 532 | 716 | 1-1/2 | -03 x 0124 50

The maximum permissible continuous load (Wm-watts) indicated above may be applied to resistors
mounted in free air at a temperature of 20°C. When operating at maximum load under these conditions, the
temperature on the enamelled surface is approximately 300 C.

At the higher resistance values (R-ohms), these ratings are limited by the maximum continuous voltage

. . ) Vm?
(Vm-volts) which may be applied between terminals and can be calculated from the formula Wm- e

Surface temperatures for any given watts rating are illustrated by the graph overleaf.

Where the load is not continuous, the rating may safely exceed that indicated above. Our Technical
Department will be pleased to indicate the extent to which over-loads may be applied for any given loading
cycle.

* K=10°

- WELWYN ELECTRICAL LABORATORIES LIMITED
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WELWYN VITREOUS RESISTORS \X/

PATTERN AW—AXIAL LEADS

II
|

s L A -
—al A
(r b
3 ! ‘_l—'__'—__- —
/ . J
TINNED COPPER TERMINALS, DIAMETER *S.’
Max. Power. | Ohmic Value . Dimensions in Inches - Maxinmum
Type . Continuous i | Continuous |
Warts (Wm.) Min. | Max. [ D \ B ‘ A ‘ S ‘ Voltage (Vm.) |
‘ .
AW 3115 | 4 |1 | axk*| 932 | 58| 2 [20swG.| 100
AW 3111 | 6 3 | 5K* | 932 | 1-38 | 2 120 S.W.G. | 200
AW 3112 | 12 4 |.o24k*| 932 [ 134 | 2 |oswa| 300

; i | i ' | | [
I | | | | | r j

The maximum permissible continuous load (Wm-watts) indicated above may be applied to resistors
mounted vertically in free air at a temperature of 20°C. When operating at maximum load under these con-
ditions, the temperature on the enamelled surface is approximately 400°C.

At the higher resistance values (R-ohms), these ratings are limited by the maximum continuous voltage

g : ; Vm
(Vm-volts) which may be applied between terminals and can be calculated from the formula Wm— T

Surface temperatures for any given watts rating are illustrated by the graphs overleaf. Variation of

maximum continuous load with resistance is also shewn.

Where the load is not continuous, the rating may safely exceed that indicated above. Our Technical

Department will be pleased to indicate the extent to which over-loads may be applied for any given loading
cycle.

* K=10°

WELWYN ELECTRICAL LABORATORIES LIMITED
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WELWYN VITREOUS RESISTORS \Y/

PATTERN AW - RADIAL LEADS

|

L . — B —+
C —
L TERMINALE { N
DIAMETER ‘S." P I
|| I D\ I
- D Ny — d
i ERE S

.‘ Max. Power. Ohmic Value Dimensions in Inches | Maximum
| Type | Continuous | - I i i Continuous
I Warm(l&m) Min. }Ma\ ‘ D L | A ‘ B | C l 3 | Voltage (Vm.)
AW 3192 30 ! 10 1351(*! /4 | 12 12-3;31 2 | 9/16 | 2-1/8 | 18S.W.G. ’ 550
AW 3123 | 3 | 6 stx_*l s/16 | 5/8 |2-l.8| 2 |11/16] 178 | 18S.W.G.| 450
AW 3124 45 (401(*| 5/16 | 5/8 | 2-7/8| 2 1116 2-12 | 18S.W.G.| 700
\ { | |
=T | |
| | | | |
| | | ] | ? |

The maximum permissible continuous load (Wm-watts) indicated above may be applied to resistors
mounted vertically in free air at a temperature of 20°C. When operating at maximum load under these con-
~ ditions, the temperature on the enamelléd surface is approximately 400°C.

At the higher resistance values (R-ohms), these ratings are limited by the maximum continuous voltage
2
(Vm-volts) which may be applied between terminals and can be calculated from the formula sz‘%
Surface temperatures for any given watts rating are illustrated by the graphs overleaf. Variation of
maximum continuous load with resistance is also shewn.

Where the load is not continuous, the rating may safely exceed that indicated above. Our Technical
Department will be pleased to indicate the extent to which over-loads may be applied for any given loading
cycle. \

Y s k—100

WELWYN ELECTRICAL LABORATORIES LIMITED




TEMPERATURE °C,

WATTS

POWER DISSIPATION -

WELWYN VITREOUS RESISTORS
TEMPERATURE & LOAD CURVES—PATTERN AW

AW 3192
AW 3123 AW 3124
> JV -l
"
400 7
7
r/’ _
/
- P .
300
F & p.d
*
p.
V.
200 /
..
/
100 /
o) 10 20 30 40 S50 60
POWER DISSIPATION - WATTS
VARIATION OF MAX. SURFACE TEMPERATURE WITH POWER DISSIPATION
(RESISTORS VERTICAL IN FREE AIR AT 20°C., BORE UNOBSTRUCTED)
300
100
70
50
o o T e A e e e
30 .
| ot AN
‘-’pd, \
10 * -
7 hd
3
1 10 100 1,000 'sc:K 100 K

RESISTANCE - OHMS

VARIATION OF POWER DISSIPATION WITH RESISTANCE



WELWYN VITREOUS RESISTORS

MARK III RANGE-—-PATTERN AP

FLEXIBLE

i COPPER TERMINALS
L ~— D '—'J/ SIZE °S.'
V4
]I_;
N
pe—— A
Max. Power., Ohmic Value ‘ Dimensions in Inches Maximum
Type Continuous ‘ Continuous
Watts (Wm.) '! Min. Max. \ d | D ‘ L ! A ‘ S Voliage (Vi)
AP 3123 | 3 6 25K | 516 | 5/8 ‘ 2-1/8 | 3 16{ 28/ 0076 450
AP3124| 45 | 8 | 40K | 516 | 58 | 278 | 3/16 28/-0076 700
AP 3125 | 65 10 60K ‘ 5/16 i 5/8 | 4 } 3*’16‘ 28/-0076 | 900
AP 3132 | 90 6 60K | 3/8 | 7/8 4 ‘ 3/8 | 46/-0076 900
A_P 3141 | 115 6 80K 58 | 1-1/8 | 4 \ 38 | 46/-0076 900
AP 3134 180 6 | 100K | 3/8 7/8 | 6-1/2 | 3/8 | 46/-0076 : 1800
AP 3144 220 6 } 100K | s)8 | 1-18 ! 612 | 38 \ 46/ -0076 1800
AP 3146 280 6 | 100k | s58 | 1-1/8 8-1/2 | 3/8 | 46/-0076 | 2500

The maximum permissible continuous load (Wm-watts) indicated above may be applied to resistors
mounted vertically in free air at a temperature of 20°C. When operating at maximum load under these con-
ditions, the temperature on the enamelled surface is approximately 400 C.

At the higher resistance values (R-ohms), these ratings are limited by the maximum continuous voltage

: ; : < Vm?

(Vm-volts) which may be applied between terminals and can be calculated from the formula Wm= R
Surface temperatures for any given watts rating are illustrated by the graphs overleaf. Variation of

maximum continuous load with resistance is also shewn.

Where the load is not continuous, the rating may safely exceed that indicated above. Our Technical
Department will be pleased to indicate the extent to which over-loads may be applied for any given loading
cycle.

Methods of mounting will be gladly suggested on request.

WELWYN ELECTRICAL LABORATORIES LIMITED
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WELWYN VITREOUS RESISTORS (W)

MARK IV RANGE—PATTERN AP

2 FLEXIBLE
i L COPPER TERMINALS
/ SIZE 'S.'
—_— A
Max. Power. Ohmic Value Maximum
Type . Continuous : —————| Continuous
Warts (Wm.) Min. \ Max. d D i A S \V()“ng (Vi)
AP40 | 12 2 | 15k | 516 58 | 1-5/16 | 3/16 28 -0076 : 200
AP 4l 27 | s | 40k | sii6 | s |2 3/16 28 0076 | 400
AP42 | 65 10 | 60K | 516 58 | 4 3/16/ 28/-0076 | 900
AP43 | 74 4 | 60K | 38 | 78 | 312 | 38| 46/0076| 700
AP 44 115 3 6OK | 58 | 1-1/8 | 4 3/8 | 46/:0076 | 900
AP 45 | 180 8 | 9K | 38 | 78 | 612 38 | 46/-0076 | 1800 i
AP 46 | 200 : 5 100K | 5/8 | 1-1/8 | 6 | 3/8 | 46/-0076 | 1800
AP 47 280 | 10 | 100k | 58 | 1-1/8 | 812 | 3/8 | 46/-0076 | 2500

The maximum permissible continuous load (Wm-watts) indicated above may be applied to resistors
mounted vertically in free air at a temperature of 20°C. When operating at maximum load under these con-
ditions, the temperature on the enamelled surface is approximately 400°C.

At the higher resistance values (R-ohms), these ratings are limited by the maximum continuous voltage

Vm*

(Vm-volts) which may be applied between terminals and can be calculated from the formula Wm= B

Surface temperatures for any given watts rating are illustrated by the graphs overleaf. Variation of
maximum continuous load with resistance is also shewn.

Where the load is not continuous, the rating may safely exceed that indicated above. Our Technical
Department will be pleased to indicate the extent to which over-loads may be applied for any given loading
cycle,

Methods of mounting will be gladly'suggested on request.

WELWYN ELECTRICAL LABORATORIES LIMITED
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WELWYN VITREOUS RESISTORS

MARK III RANGE—PATTERN B

\ | |
! . ; . :
Max. Power. | Ohmic Value | Dimensions in Inches - Maximum

Type - Continuous | - Continuous

i Wartts (Wm.) ‘ Min. | Max. | d D L | A ‘ B | Voltage (Vm.)
B3123 | 30 6 25K | 5/16 5/8 | 2-1/8 | 5/32 | 11/16 450
B3124 45 | 8 | 40K | 56 | 58 | 278 | 532 | 11/16 700
B3125 | 65 [ 10 k| 60K | 5/16 | S84 | 532 1116 900
B3132 | 90 : 6 \ GOK‘ 38 | 7/8| 4 38 \ 15/16 900 .
B 3141 | 115 L6 | SOK | 558 | 1-1/8 4 38 |1- 18 | 900
B3134 | 180 | 6 \ 100K | 38 | 7/8 | 6-1)2 | 3/8 ‘ 15/16) 1800 |
B3l44 | 220 | 6 | 100K | 58 | 118 | 612 | 3/8 \1- 1/8 1800
B 3146 280 | 6 |10k | 58 [ 118 ]812] 358 [1-158 2500

The maximum permissible continuous load (Wm-watts) indicated above may be applied to resistors
mounted vertically in free air at a temperature of 20°C. When operating at maximum load under these con-
ditions, the temperature on the enamelled surface is approximately 400 C.

At the higher resistance values (R-ohms), these ratings are limited by the maximum continuous voltage
; 5 ’ Vm*
(Vm-volts) which may be applied between terminals and can be calculated from the formula Wm= R
Surface temperatures for any given watts rating are illustrated by the graphs overleaf. Variation of
maximum continuous load with resistance is also shewn.

Where the load is not continuous, the rating may safely exceed that indicated above. Our Technical
Department will be pleased to indicate the extent to which over-loads may be applied for any given loading
cycle.

WELWYN ELECTRICAL LABORATORIES LIMITED
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_ WELWYN  VITREOUS RESISTORS

MARK IV RANGE—PATTERN B

|

Max. Power. Ohmic Value Dimensions in Inches Maximum
Type Continnous - ——|— —_—— Continuous

Wartts (W) Min. Max. d D 1L, A B Voltage (Vin.) _
B40 | 12 2 1K | 516 | 58 | 1-5/16| 532 | 1116 200

B4l | 27 s | 40K | 516 | 58 |2 532 | 11/16 400

B4 | 65 | 10 | 60K 516 58 4 | 532 1L16 © 900 |
B43 | 74 | 4 | K| 38 | 78 312 | 38 | 1516 700
B4+ | nS | 3 | 6K | S8 U8 4 |38 (18| w0 |
B45 | 180 | 8 | 90K | 38 | 78 612 | 38 | 1516 800
B 46 ' 200 s 100K | 58 \ 1-1/8 | 6 38 |1-18| 1800
B 47 280 | 10 | 100K | 58 | (-8 812 | 358 |1-18 2500

The maximum permissible continuous load (Wm watts) indicated above may be applied to resistors
mounted vertically in free air at a temperature of 20 C.  When operating at maximum load under these con-
ditions, the temperature on the enamelled surface is approximately 400 C.

At the higher resistance values (R-ohms), these ratings are limited by the maximum continuous voltage

’ ; : " Ym*
(Vm-volts) which may be applied between terminals and can be calculated from the formula Wm== ;’L

Surface temperatures for any given watts rating are illustrated by the graphs overleaf. Variation of
maximum continuous load with resistance is also shewn.

Where the load is not continuous, the rating may safely exceed that indicated above. Our Technif:al
Department will be pleased to indicate the extent to which over-loads may be applied for any given loading
cycle.

WELWYN ELECTRICAL LABORATORIES LIMITED - =
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WELWYN VITREOUS RESISTORS X/

MARK III RANGE--PATTERN C

L ! —— D —
-~ A A —
¥y |
T ;
_________ e l \ i
e A S B A i AR SO SN 1 \
‘r |
Max. Power. Ohmic Value Dimensions in Inches Maximum
Type Continuous - : Continuous |
‘ Watts (Wm.) | Min. | Max. d D L. | A& | B Voltage (Vi) 1
‘ C 3123 30 | 6 | 25K | 5/16 | 5/8 [2-5/8 172 | 9/16 450 ‘
| C 3124 45 8 | 40K | 5/16 5/8 13-38 1/2 9/16| 700 1
‘ C 3125 65 10 60K | 516 578 4706 12 | 918 900
j c3132 | 90 6 | 60K | 3/8 78 4 14| 5 g | 1316, 900 |
| C3141 | 15 6 | SOK | 58 | I-l8 4 14| 58 |I- 1116! 900 ;
’ C 3134 j 180 6 | 90K | 3/8 ‘ 7/8 | 6-13, Iéi 5/8 | 13/16 1800
| C3144 220 6 | 100K | 5/8 18 643’:16! 58 ‘ 1- 1/16 1800
[ C3146 | 280 6 | 100K | 58 | 1-18 |8-34| 58 |1-116] 2500 |

The maximum permissible continuous load (Wm-watts) indicated above may be applied to resistors
mounted vertically in free air at a temperature of 20°C. When operating at maximum load under these con-
ditions, the temperature on the enamelled surface is approximately 400°C.

At the higher resistance values (R-ohms), these ratings are limited by the maximum continuous voltage
Vm?
R.

(Vm-volts) which may be applied between terminals and can be calculated from the formula Wm—

Surface temperatures for any given watts rating are illustrated by the graphs overleaf. Variation of
maximum continuous load with resistance is also shewn.

Where the load is not continuous, the rating may safely exceed that indicated above. Our Technical
Department will be pleased to indicate the extent to which over-loads may be applied for any given loading
cycle,

Details of mounting clips and fixinz centres are shown on page 21.

WELWYN ELECTRICAL LABORATORIES LIMITED



C.

TEMPERATURE

= WATTS

POWER DISSIPATION

WELWYN VITREOUS RESISTORS
TEMPERATURE & LOAD CURVES--MARK IIT RANGE PATTERN C

C 3123 C3124 C3125 C€3132 C 3141 C 3134 C 3144 C 31486
7 7 [ —
/ 1/ JV 1 /, P ""'"-‘

400 A / v F s P

l / P ‘l/
JATAVAW. A —
y ;4 Pl
/77 L o
P
b s 1 1 A I
AV A /
l A P
/ Y //
Soe ’[ —~
LA LA
4 VZ
/]
100 1 {1/
474
I d
o 50 100 150 200 250 300
POWER DISSIPATION - WATTS
VARIATION OF MAX. SURFACE TEMPERATURE WITH POWER DISSIPATION
(RESISTORS VERTICAL IN FREE AIR AT 20°C., BORE UNOBSTRUCTED)
300 3146
3144 \
p— <
3134 \

100 2L N g
I 1 3132 :
- 3125 1]

.L— 3124 ;
=S

i [EEES 75 3128 'f\ \\

N N
'Io ‘--
5
5
3
1 4 10 40 100 400 1000 4K 10K 100 K

RESISTANCE = OHMS,

VARIATION OF POWER DISSIPATION WITH RESISTANCE



. ~— WELWYN VITREOUS RESISTORS =

MARK IV RANGE -PATTERN C

- - L .
© Ok 5 ©
] T_
_ - B
Max. Power. | Ohmic Value Dimensions in Inches ] Maximum
Type Continnous —  Continnous
Watrs (Wm.) Min. Max. d D | A B I Voltage (Vin.) .
c4a | 18 | 4 $K | 5/16 | 58 |25/16| 112 | 9,415| 2350 |
c4r | 35 |7 | 4Kk | su6 | 58 |3 12 | o6 5o
ca | 75 10 48K | 516 | 58 |5 | 12 | 916 1100
oo !
C 43 | 100 [ 4 | #8K } 38 7/8 | 4-3/4 ] 5/8 13/16 1000
C 44 150 5 8K | S8 | 118 |54 | 58 | 1-1/16 1200
| |
! C4s5 | 205 | 8 ‘ K i 38 ‘ 7/8 | 7-3/4 5/8 13/16 2200 !
ot C46 ‘ 215 .6 | 100K | 58 ‘ 1-1/8 | 7-1/4. | 58 |1- 116 2000
>~ {
. C47 | 300 C 10 | 200K 5/8 ' 1-1/8 ]9-3,’4 5/8 11-1/16 2800 i
e

The maximum permissible continuous load (Wm-watts) indicated above may be applied to resistors
mounted vertically in free air at a temperature of 20°C. When operating at maximum load under these con-
ditions, the temperature on the enamelled surface is approximately 400°C.

At the higher resistance values (R-ohms), these ratings are limited by the maximum continuous voltage

p - : VYm?
(Vm-volts) which may be applied between terminals and can be calculated from the formula Wm= %

Surface temperatures for any given watts rating are illustrated by the graphs overleaf. Variation of
maximum continuous load with resistance is also shewn.

Where the load is not continuous, the rating may safely exceed that indicated above. Our Technical
Department will be pleased to indicate the extent to which over-loads may be applied for any given loading
cycle.

Details of mounting clips and fixirg centres are shown on page 21.
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TEMPERATURE

- WATTS

POWER DISSIPATION

WELWYN VITREOUS RESISTORS
TEMPERATURE & LOAD CURVES MARK IV RANGE  PATTERN C

C 40 C44 C 42 Cc 43 C 44 C 45 Caeb C 47
D & p 4 P AT -
ll ’/, 5 - - —
Pa ,J—'
- f / P /|/ 1/ /
/ / A o ?J/
J y, 7, 6 =
L 5t
00 y .4/ o
s /A
[ / /
' / Ar o
[/ 'l / b 5
V..
200 / /f
2 v
rd
VI//; y
100 A
o 50 100 150 200 250 300
POWER DISSIPATION - WATTS
VARIATION OF MAX. SURFACE TEMPERATURE WITH POWER DISSIPATION
(RESISTORS VERTICAL IN FREE AIR AT 20°C., BORE UNOBSTRUCTED)
300 ” | | c a7
e ————— C 46 \\
C 45
= W
100 L N\ AN N
=z AT b Y
IR —  _ —ammm SRR
70 4—Iﬂ'=-""
50
30 C 41 \ \
c 40 N \ \
10
Y
"
3 AN
3
1 4 10 40 100 400 1000 4K 10 K 100 K

RESISTANCE - OHMS.

VARIATION OF POWER DISSIPATION WITH RESISTANCE
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WELWYN VITREOUS RESISTORS

STANDARD  CLIPS

la F - .
SUITABLE FOR DIA. D OVER COLLAR
: I A
= c : L
LOCATING PIP ON /
PATTERN X ONLY
|-—E—l'- B —
PATTERNS X, Y, Z
| |
L HOLE H DIA.
ok o3 >
g v
\J DIA 1 T~oLe J DIA. al
—
G —G

PATTERN X PATTERN Y PATTERN Z

\ .
; DIMENSIONS IN INCHES . .
MEL | BPATTERN | i | MATERIAL | FINISH
AlB|C|D|E|[F|G|H|?] ; .
“ ' T e PHOS. BR. | 13
1 X 1% | M| % | % | %e | 5 | 1 | 3 1 21 S.W.G. NICKEL PLATE |
i T PHOS. BR. | .
2 Y 1% |1 Bia| el Mie| | % | %e| 3| 20SW.G. | ,, {
. - PHOS. BR.
| 3 Z 150 | 1% | Die| 1% | % | % | — | % | — | 18SWG. |
i [ PHOS. BR. |
| 4 z | 1% | 1% | 136 | 1)1 | % Bl — | % == 18 SW.G. |
FIXING CENTRES
TYPE CENTRES TYPE | CENTRES
l ins. [ ins.
' cso | C3123 234, .
—F | 2% C3124 e
| poe
‘ ca2 | 4w, C3125 41
, ca3 | 4%  c332 | 3y,
o | am ‘ C3141 3,
| cas | T | C3134 6%
i C46 | 6144 [ C3144 63, i
| ow 9%s i C3146 8% |

LECTRICAL LABORATORIES LI
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NON-INDUCTIVE VITREOUS RESISTORS.

Prefix letter ““ L™ denotes this type of winding.
are exactly similar to corresponding straight wound types.

Resistor Type

All types of resistors can be wound non-inductively, and the following table shows the
range of values which can be obtained, manufactured with the Ayrton Perry type of winding.

Dimensions of non-inductive resistors

If values not included in this list are required, our Technical Department will be pleased
to receive enquiries.

Limits of Resistance

Maxinuin Ohms

Minimum Ohms

WELWYN ELECTRICA

22

AWL 3111 2,350 7
AWL 3112 3,600 95
AWL 3192 7.700 20
APL 40 2,250 6
APL 41 6,500 17
APL 42 18,500 47
APL 43 19,000 49
APL 44 30,000 80
APL 45 48,500 120
APL 46 56,000 140
APL 47 88,000 220
CL 40 4,250 1
CL 41 9,100 23
CL 42 22,000 55
CL 43 27,500 70
CL 44 41,500 110
CL 45 57,000 145
CL 46 66,500 170
CL 47 99,000 250
APL 3123 & CL 3123 7,300 19
APL 3124 & CL 3124 12,200 32
APL 3125 & CL 3125 18,500 47
APL 3132 & CL 3132 23,000 60
APL 3134 & CL 3134 48,500 120
APL 3141 & CL 3141 30,000 80
APL 3144 & CL 3144 62.500 160
APL 3146 & CL 3146 88,000 220
L LABO

RATORIES LIMITED




WELWYN VITREOUS RESISTORS X/

INTER-SERVICES STANDARDISATION.

The following tables indicate the Welwyn Resistors which constitute ** preferred ™
sizes in accordance with Interim Working Schedule of Fixed Resistors No. RC.L/110.11,
Issue 1, dated September, 1944, and Interim Working Schedule for Miniature Wire Wound
Resistors No. RC.L/110.13m., [ssue [, May, 1944.

These sizes are most readily available and it is recommended that no other sizes be
specified for new equipment.

Vitreous Wire Wound.

Size 1.5. Raiing B s - Welwyn Rating
(RC.L.110.11) (Watts) Wl T pe (Warts)
RWA 7-5 C.40 18
RWB 15 C.41 35
RWC 25 C.43 100
RWD 45 C.44 150
RWE 65 C.46 200
RWF 100 C.47 300
RWG 3 AW.3111 6
RWH 5 AW.3112 12
RWIJ 10 AW.3192 30
RWK 15 AW.3124 45

The 1.S. Rating is based on a permissible temperature rise of 180°C. as outlined in
the appropriate service specification. The Welwyn Rating is a safe continuous rating for
application where high operating temperature can be tolerated and is such that in free
air at 20°C. the maximum surface temperature is 400°C. approximately. For further
details see ** Introduction to the Catalogue.”

Lacquered Wire Wound.

Size RWL RWM RWN RWP
(RC.LJTT0.1T)
Welwyn Type AW.3214 AW.32111 AW.32921 AW.3227

High Stability Carbon (Grade 1).
| . :

| st RCD RCC RCB RCA
(RC.L110.11) |
Welwyn Type |  A.3622 A3623 |  A3634 A.3635

Miniature Wire Wound.

Rating (Watts) 1 1 21 4
(RC.L'110.13)
Welwyn Type AW.3271* AW.3101 AW.3115 AW.J3I111

* Duplicate in size of Tvpe AW.3101 but with lacquer finish and limited range of resistance values.

WELWYN ELECTRICAL LABORATORIES LIMITED
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SPECIAL TYPES
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SECTION 11

\

WELWYN WIRE WOUND LACQUERED

RESISTORS




~ WELWYN LACQUERED RESISTOR!

L
] TINNED COPPER [
=/ TERMINALS S A
¥ o ———— Epm
D d
Ohms Dimensions in Inches ‘
Type Watts . S ;
Min. Max. d [ D L A |
AW 3214 3/4 1 5,000 5/64 1/4 3/4 2 20 SW.G.
AW 32111 1 1 10,000 | 5/64 1/4 1-)[3 2 20SW.G. |
AW 320921 2 4-7 20,000 1/4 13/32 1-1/2 2 20 S.W.G. ‘
AW 3227 4 _10 [ 50,000 5/16 1/2 2-3/8 2 18 S.W.G.

~ The above watts ratings may be applied continuously to resistors operating in an ambient temperature
of 60°C.—70°C. and produce a temperature rise of 60°C.

) In applications where the ambient temperature does not reach the above figure, the load may be
increased, provided the surface temperature does not exceed 130°C.

Temperature-load curves are shewr overleaf.

ORATORIES LIMITED —

~ WELWYN ELECTRICAL LABORATORIES
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TEMPERATURE

WELWYN LACQUERED RESISTORS
TEMPERATURE CURVES—PATTERN AW

AW 3214 AW 32111 AW 32921 AW 3227

y aran

pd

grdasess
[/ 4

Bo
1 "
}L // f
60
4 ; (1’ '/
/
40 1 ,/
>
"
20

1 2 3 4 5 &
POWER DISSIPATION - WATIS

VARIATION OF MAX. SURFACE TEMPERATURE WITH POWER DISSIPATION

RESISTORS HORIZONTAL IN FREE AIR AT 20°C,, BORE UNOBSTRUCTED)
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SECTION III

WELWYN HIGH STABILITY CARBON
RESISTORS




WELWYN CARBON RESISTORS

-1—-—A = L it A i =D
B i
TINNED COPPER TERMINALS S
’ oe-
¥ -
i | Nom. . Ohms.* : Nominal Dimensions in Inches
| Type | Watts | Tolerance | =] i . ; '; : :
i : | IO’/, ‘ M‘m. % D L : A B | ) |
| : / ‘ g i | : i
i | | 5?—0 ‘ 10 eb.!m l I |
| A3622 | 14| 29, | 50 | 500088  3/16 | 1 | 1-1/2 | 3/4 |20S.W.G.
I s L R
3 - i 1%, \ 100 \nfe-eeerﬂ | |
1 . T [ | I
| 5% | 10 |JMesejgy, | | |
| A3623 | 12| 2% | S0 | IM | 316 1-9/32| 112 | 1-1/32 | 20S.W.G.
i | | [
| o o [epeee |0 | ||
5% | 10 Mesq | | ! |
| ‘ - I ; a |
A 3634 | 1 | &%, | -5 }HMQE.L‘H.@ | 1:9/16 | 1-1/2 | 1-7/32 |20 SW.G.
' _ ‘ 1! | : g
IR I e A
| | s% | 10 eg. | | | |
: _ | i 1
A 3635 | 2 2% | 50 u'Meg. | 1132 | 2-1/4 | 1-1]2 | 1-7/8 |20 S.W.G.
| | | |
= 1% | 100 [@Meg. |
* See over
,\l.\‘
1,0
. \
WELWYN ELECTRICAL LABORATORIES LIMITED
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W/ WELWYN CARBON RESISTORS

Tolerance.
Resistors are supplied to within +5%,, 429, or 19, of the nominal value.
The widest permissible resistance tolerance should always be specified.

Finish.
Tropical Grade to comply with W.T. Spec. K.110.

Noise Level.
Very low.

Age Stability.

The stability under tropical conditions as simulated by Spec. K.110 is 19, for values up
to 30,000 ohms and 2%, over 30,000 ohms. This is, therefore, the maximum permanent
change in resistance to be expected during the life of a resistor when operating in the Tropics.

Temperature Co-efficient.

J |
Temperature Co-efficient | A 3622 i A 3623 :

A 3634 A 3635
-02—-03% per °C. | 10 — SIK ohms | 10 -100K ohms | 10 -200K ohms | 10 -390K ohms |
03—-04% ,, ,, | SIK-100K , | [00K-200K , | 200K-390K , | 390K-820K ,,
‘04—07% . ,  [100K- IM , |[200K- 2M ,, |390K-3-9M , |820K-5-1M |,

Temperature Rise.

The approximate maximum body temperature rise for resistors continuously loaded at
the nominal rating are shewn in the table below.

| Resistor ‘ Continuous I Maximum Body
| Type ; Rating (Watts) | Temperature Rise (°C.)
A 3622 ‘ 1/4 25
A 3623 \ 1/2 ' 45
A 3634 ; 1 ! 50
A 3635 ‘ 2 § 80 |

WELWYN ELECTRICAL LABORATORIES LIMITED
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Following is a catalogue from the 1950s in similar format but showing
growth and diversification of the product range.









Viereous Enamel
Wire-Wound
Resistors

INFORMATION AND PAMPHLETS ON
OTHER WELWYN PRODUCTS AVAILABLE
ON REQUEST




WELW‘I"N ELECTRICAL LABORATORIES

VITREOUS ENAMELLED WIRE WOUND RESISTORS

| Vitreous enamelled wire wound resistors should be
specified for applications where absolute reliabilit
under all conditions is necessary and where a hi
d|ssi|?u.l jon of power is to be achieved in a relativel
small 5

pace, ,
* This section of the Welwyn Electrical Laboratories®
calnLaTuc lists the swandard types of vitreous
enamelled wire wound resistors.  Each size and
ttern is designated by o code in which the prefix
rcuttm refer 1o the type of terminal and the figures
refer 1o the size and thus to the rating. 1t should
be borne in mind that o variety of other styles
{illustrated on pages | and 20) ure available and,
where necessary, terminations will be designed
to suit customers' requirements.  Resistors of
non-standard ratings and sizes can also be supplied
fitted with standard terminals,

1 The high standard of performance of the Welwyn
resistors i due to a large extent to the excelient
properiies of the protective enamel. This enamel,
which is fired on at a high temperature, is completely
non-porous, is free from crazing or cracks and is
resistant to corrosion from all normal atmospheric
agents and the common acids and alkalies. It
enables the resistors to opeérate at a surface lemperi-
ture of 400°C. with a very large margin of safery
on overload,

CONSTRUCTION !

4 The method of consiruction contributes largely to
the reliability of the components, The resisiance
elerment is of selected nickel chromium alloy and
this is electrically welded to the end connections
of similar alloy which are bodhd securely (o the
tube, Thus no dissimilar metals come into contact
below the surface of the enamel and any deteriora-
tion by electrochemical action is avoided.
use of one alloy also reduces the possibilily of
thermal E.M.F.s, The formers, on which the resis-
tive elements are wound, are of high quality
c:mrim: and are capable of withstanding thermal
shoek.

5 On most patterns of resistor the terminals are hard
soldered to the end connections and are also
secured directly to the ceramic former so that no
mechanical stress can be transmitted 1o the
resistance element by n movement of the terminals,

4. The vitreous enamel affords complete mechanical
and chemical protection to the resistance wire and
allows wire of the finest gauges to be used, The
range of resistance values available in each size is
therefore extensive, o

PROPERTIES .

;. Welwyn vitreous enamelled resistors meet all the
performance re-gujrgmenu of the Joint-Services
specification RCS/111. Al resistors of the preferred
puuernsdudonwd by the Services have been type
approved,

¥ stability of these components s such that after

dissipating power for 1,000 hours at the rating as

specified in the catalogue, and thus operating at a

temperature of approximately 400°C,, the maximum

change in resistance is 1.5%.

The temperature coellicient of resistance will nol

exceed 200 parts per million per degree Centigrade

LY
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on any resistor and s positive. On most resistors,
the temperature coeflicient will be less than 100

ris per million.
ﬁnesismr: are normally wound to o tolerance of
5% and can be supplied to any value in the
ranges listed. For the lowest values. the tolerance
is restricted ;o + 105,
The dimensions shown in the table wre nominal
and ure subject to the I'uliﬂwing tolerances ;—

Pattern C : Length + '4," — 4%

Dinmeter £ 4.5

All other Patterns : Length = ‘;{..l"-
Diameter + ',"
Resistors are normally marked with the Welwyn
designation, the resistance and the tolerance in
indelible white characters. The marking of Joint-
Services designations cun  be  provi when
reguired.

SELECTION OF PATTERN AND SIZE OF
RESISTOR

In determining the pattern of resistor to be
employed, consideration must be given 1o the
dlss[fali:m required, the space and mounting
facilities available, the permissible surface tem-
pernture and the possible need for interchange-
ability.  Thus for the smaller power dlaﬂru:ln
umits, a type of resistor capable of being soldere
into cirenit and supported by the terminal wires
moy used. This type is relerred o as pattern
AW, and is avallable in a range of sizes from 3 walls
o 45 watts dissipation for a temperature rise of
approximately 400°C,

e larger units, which have ratings of up to 300

winlts, are in general too heavy to be supported by
their terminal wires. They may be held by brackels
or by inserts fitting in the bores, and may be pro-
vided with terminals consisting of bands (pattern
B) or copper {lex (pattern AP). Alternatively, the
resistors may be fitted with collars which provide
the electrical connection and at the same time allow
secure fixing in spring clips, 15 type (paitern €)
also allows easy interchange of resistors, All tubu-
lar patterns should be mounted vertically, il
possible, allowing circulation of cooling air through
the bore, The AW pattern with axial leads may
maounted in any position,
The resistors wound on elliptical formers provide a
ugeful range for applications where space is
limited, If mounted by a metal bracket passed
through the bore of the resistor and connected to
a heat dissipating body, some increase in raling
ubove that specified for mounting in air is possible.
The size of resistor (o be used is determined by
taking into account the acceptable surface tempera-
ture and the ambient temperature under operating
conditions, and making allowances for the prox-
imity of other heat dissipating components, con-
striction of the bore, or horizontal mounting when
this is adopted, Thus the rating should be reduced
by 159, when a tubular resigtor & mounted hori-
mnlullr and by the same amount when mounted
vertically with the bore obstructed, I another
component of similar size and surface temperature
is mounted ar two dismeters distance, o derating
of 10%. should be allowed,
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WELW‘I’N ELECTRICAL EBORATORIES
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VITREOUS ENAMELLED WIRE WOUND RESISTORS

 The curves in this catalogue show, for each size

and pattern of resistor, the muaximum surface
femperature against power dissipation, when the
resistor is mounted vertically in free air at 20°C,
with the bore unobstrucied, The curves moy be
used o evaluate the rating when the maximum
permissible surfoce temperature and (he ambient
temperature are known,  The point on the curve
carresponding 1o the allowable temperature rise
gives the dissipation under these conditions, For
example, o resistor type AW3INI2 (normal rating
14 watts) operating in an ambient of 60°C. with
A maximum surface emperature of 350°C, has 4
rmissible temperature rise of 290°C,  Reading
m the relevant curves, on page 4, it will be seen
that this corresponds to u rating of 9 watls.
The permissible dissipation of resistors towards lhle
maxi-
mum continuous voltage which may plied,
On very low values some derating is upplied in
order to avoid excessive tempernture  gradients.
The second graph on each page indicates the
derating necessary for those rensons,

~ Resistors are wound 10 customers’ requirements

und are normally supplied to o tolerance of + 5%,
although closer tolerances are available 1o ﬁpecin]
order, On the lowest values the tolerance is restricted
to 1109, s indicuted in the appropriate tables,

TAPPED RESISTORS

All types of resistors except AW3I01 and AW3N1§
cnn be supplied with mm‘linft. The connections (o
the tuppings can be made by terminals similar Lo
the end conneciors or by some alternative means.
Tapped resistors are designated by including the
letter T in the prefix. Thus prefix CTB would refer
fo o resistor with the end terminals consisting of
colluors for insertion in clips (paitern C) and the
intermediate connections made to bands (pattern B,

2.

bt
b

The provision of tll.ppinlf:a will reduce the rating to
an extent dependent on the resistor size and number
of tapr'mgs. Further information will be found an
page 18,

RESISTORS OF LOW REACTANCE .
Resistors which are single luyer solenoid wound in
the normal manner do not devinte uppreclably from
their D,C. resistance when measured al power or
audio frequencies. At radio frequencies, the
inductunee and capacitance have 4 considerable
effieet on the impedance, and resistors with modified
windings are supplied for these applications. For
low Inductance, Ayrton-Perry winding is adopted ;
modified winding can also be arranged to reduce
Lhe capacitance, e ratings and range of values
of these types are given on page 19,

RATINGS FOR INTERMITTENT OPERATION

~In applications where a resistor does not dissipate

power continuously, it may be operated above its
stundurd rating provided that the surface tempera-
ture does not exceed the normal maximum value
at any time. When the power applied is in the form
af 4 pulse, the maximum instantaneous dissipation
is determined by the thermal capacity of the resist-
ance wire and’the aforementioned conslderation
does not appt;'. Welwyn Electrical Laboratories
will be pleased 1o advise the ratings that may be
applied 1o resistors used with u piven cycle of
operating conditions,

JOINT SERVICES APPROVED PATTERNS

 For convenience of relerence, the Services desig-

nations, ratings and ranges are tabled below against
the Welwyn equivalents, 1t should be noted that
the Services rutings are bused on an ambient tem-
perature of T0°C, and surfuce temperature of 320°C,
whereas the Welwyn catalogue ratings are based
on temperatures of 20°C. and 400°C,

Presemt 1.8.5.C, Superseded 1.5.5.C. Vetwyn Elecirical Laborarories® | Resistance
Style and Raving  (Wapns) | Style and Rating  ( Wants) Tupe aned Rating  (Wats) | Range (Qfity)
RWV[- 10 RWA 7.8 €40 1% 107,500
RWYI.K 15 RWH 15 cai 35 10-20,000
RWYI-L | 30 RWC 25 ca3 100 1030, 000
RWVI-M 45 RWD 45 C44 150 10-50,000
RWVIN | 70 RWE 65 Can 215 10-75,000
RWYVLP | 100 “RWF 100 ca7 300 10-100,000
RWY3-J 15 = i AW3101 3 104,700
CRWVA | 3 = = AWAIIS 6 109,100
RWV4-K 4.5 RWG 3 AW3I11 10 10-33,000
RWVEL | 6 | RWH 5 AW3112 14 10-56,000
RWVS.) 10 RW) 10 AW192 an 10-56,000
[ RWVSK 5 | RWK 15 AW3124 15 10-47,000




WELWYN ELECTRIC&L LABORATORIES

VITREOUS ENAMELLED WIRE WOUND RESISTORS
PATTERN AW — AXIAL LEADS

= r 1 | Cl=—11
- )’ T ! - | __!L :
A¥9 AWl —- AWl AW3II2
y . il = .~ 17/~
&) iz W ! /
= !‘_I..- Yariation of maximum
| T 2 B R 4 o . surfuce temperature
E [EE J A A = with power dissipation
720 - (see paragraph 17,
® L_}fljﬂ .-:'f"" & page 3),
= / ~
&5 V. =
I
‘dl = el B
© : 23 ] 5 1 25 [
Power Dissipation — Walls.
ICIC__ - T I T
7 (R |
2 — ==l L
Variation of maximum = AW 3II2
permissible dissipation’s ettt 1111 e | w37
with resistance  (see.= L2 . AN
paragraph 18, page 3).2 7 AN HINN
5 : —N
= il
& = "\ NI
N Y
| ¥ Tsle] T
Resistance — Qhms,
RANGE OF RESISTANCE VALUES
Meaximm Range (Ohms) R.I.C. L&.5.C.
Type Rating | Continuons - Patiern Styvle
{ Watis) Voltage | Min. ar]  Min. aff Maxinun|  Number
+10% + %5
AW3I01 3 50 0.3 20 4700 [ TTT-A-01]  RWV3.1
AW3NLS f 100 0.5 15 0,100 | 111-A-03]  RWVY4-
AWILLL 10 200 | 10 33,000 111-A-05  RWV4-K
AW3L12 14 300 2 15 36,000 1 111-A-07]  RWV4-1,
L AW3LIT 14 350 - 6,500 | 68,000 | 111-A-07l  RWV4-1




ECTRICAL | ABORATORIES
WELw'rN EL L @

VITREOUS ENAMELLED WIRE WOUND RESISTORS
PATTERN AW — AXIAL LEADS

The terminals are of tinned copper strip or wire,

Resistors can be supplied in any value at the appropriate tolerance in the ranges iabled
opposite.  Resistors to a closer tolerance can be made to special order.

The ratings quoted in the tables are based on the permissible dissipation when operating
in free air at a temperature o 20°C; operation at these ratings will produce a surface tempera-
ture of approximately 400°C.  For applications at higher ambient temperatures, some derating
will apply—see paragraph 17, page 3.

The reduction in the ratings of units which have a resistance near the exiremes of the
range is shown on the graphs opposite. Paragraph 18, page 3 refers,

The ranges ol non-inductively wound resistors of this pattern are given on page 19,

When ordering, resistors should be specified by the type, resistance and tolerance : for
example AW3112/7000 + 5%,

DIMENSIONS
Dimensions (nches)
Type Rating | Diagram Weight | 1L5.5.C.
{ Warts) (Max) (Girms.) Style
L 8] C A S

AWIIO0L [ 3 | Figl [ d | | — [1h |03x0148 | 05 | RWY3.J
AW:!HS ﬁ ¢ _Fig. 2 _5_ 1“, B 2 20 SWG 2.5 RWV4-]
AW3ILL | 10 Fig.2 |13 |& | B |2 [208WG 40 | RWV4-K
AW3il12 14 . l"l_g 2 1} o At 2 20 SWG 6.0 RWV4-L
AW3IIT | 14 Fig.2 |2 & B |2 |20swG 70 | RWV4-L |




WEI.WYN ELECTRICAL JABORATORIES

VITREOUS ENAMELLED WIRE WOUND RESISTORS
PATTERN AW — RADIAL LEADS

8

8

Temperature — "C.
o

I T [=] = | |
I o I
=) eV b |
I B o T B3 e 2 =
- T awses® e
__T."_‘J""“' =t b=l [ e
= >~ i Variation of maximum
— — : surface temperature
s with power dissipation
4 ! {see paragraph 17,
kil p, = page 3),
= = | LTI
i I
|océ,’§, - s
i i =
20 30 50
Powver Dissipation — Walls,
100 T T T
r! :
£50 e
=3
#30 ut A9
| g1 N\
Variation of permis- =
sible dissipation with 2 AN
resistance (see para- g s
graph 18, page 3). 2 7 N
25 I
§ -
-4
I o]+] 0 TaTsls] YO0

Resistunce — Chms:

RANGE OF RESISTANCE VALUES

Meaximum Range (Ohms) R.1LC.
Type Rating | Contliuons Pattern 1.5.5.C,
(Wartis) | Voltage | Min.at | Min. at | Maximwn | Number Style
109 + 5%
L Awa2 | 30 | sso 3| 30 | 6000|1110 | RWYS.
_AW3123 30 450 3 30 | 50000 | - =
AW3124 45 700 3 5 B3,000 | 111-A-12 | RWV3-K
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VITREOUS ENAMELLED WIRE WOUND RESISTORS
PATTERN AW — RADIAL LEADS

These resistors should be mounted vertically allowing free passage of air through the
bore. The terminals are of tinned copper wire and may be used to support the resistors,

Units can be supplied in any value at the appropriate tolerance in the ranges tabled
opposite. Resistors to a closer tolerunce can be supplied o special order.

The ratings quoted in the tables are based on the permissible dissipation when operating
in free air at a temperature of 200C ; operation at these ratings will produce a surfuce tempera-
ture of approximately 400°C. For applications at higher ambient temperatures, some
derating will apply —see paragraph 17, page 3.

The reduction in rating of units which have a resistance near the extremes of the range
is shown on the graphs opposite. Paragraph 18, page 3 refers.

The ranges of non-inductively wound resistors of this pattern are given on page 19,

When ordering, resistors should be specified by type, resistance and tolerance ; for
example, AW3124/490 0 + 5%.

DIMENSIONS
Dimensions (Inches)
Tvpe Rating Weight | 1.5.5.C.
(Waris) (Max (Girms.) Style
L ] C B A s
_AWSI‘}I a0 28 } I | 2 18 SWG 14 RWVS5-J
AW3123 30 2} § 1t . 2 18 SWG 20 —
AW3124 45 2i i i & Z 18 SWG 24 RWYVS5-K
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VITREOUS ENAMELLED WIRE WOUND RESISTORS
PATTERN C
T R T
40045 4:’%‘—'—44“’;#;4. = are=
a5 4 i i 5 = o 6 0
I L |t | S [
3 / _"’?.t.'?.ﬂ i ! o 5 i I S T
E / p / 7 I
g N ATAV. e EEE i = Variation of maximum
- 1| / / VP .’.ud._ = surfice  temperature with
g s ‘-,Kf =l - —t- power  dissipation  (sec
FJOC_ /f?' ,',: STmE paragraph 17, page 3)
i
'l Sl R HE == =
100 T
— B —— - _I | |
o o] [ 150 x 250 9]
Pawer Dissipation—Walis,
10 | - 1
E m* - LLLINIT b
= 1
Variation of permissible ' = - f=
dissipation with resistance = e
see paragraph 18, page 3). < L N
< =
© 4
I Te] [[=e 0 0]
Kesistance Ll
RANGE OF RESISTANCE VALUES
Muaximnim Range (M) RIC.
Tipe Rating Clomtinuons Pafrevn I.5.5.C.
{ Watis) Voltage Min, ar .H'Fnr;E )m | Maxinmwm Niimhae Siviy
C40 18 20 | 1| 30| 35000 | L-COL | RWVI
Cal 15 S50 7 | 0 0,000 T-C02 | RWVILK
[ 1) TS 1,100 [ - v 100, D00 111-C03 -
S0 & S I L . S 0 100,000 TIT-C-08 | RWVI-E
[eF) 150 X0 | T 20 100,000 | T11-C-05 | RWVI-M
[(6CH] 200 200 2 20 150,000 | 111-C-06 -
a6 10 2000 F] 2071 200,000 -c-o7 RWVI-N
a7 00 2800 3 200 | 20000 | I1-C08 | RWVIP |
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VITREOUS ENAMELLED WIRE WOUND RESISTORS
PATTERN C.

The terminal collars are of nickel plated gilding metal, Electrical connections may be
secured by the 6BA nuts and bolts or may be made directly to the mounting clips.

Standard ¢lips are availuble for mounting this pattern of resistor and details are given
on page 14, together with the recommended fixing centres,  The resistors should be mounted
vertically if possible to allow free passage of air through the bore of the tube,

Resistors can be supplied in any value at the appropriate tolerance in the ranges tabled
apposite.  Resistors (o a closer lolerance can be made to special order.

The ratings quoted in the table are based on the permissible dissipation when operating
in free air at a temperature of 200C ¢ operation at these ratings will result in a surface tempera-
ture of approximately 400°C.  For upgl’husllmns at high ambient temperatures, some derating
will apply — see paragraph 17, page 3.

The reduction in rating of units which have a resistance near the extremes of the range
is shown on the graphs opposite — paragraph 18, page 3 refers.

The resistors can be supplied with one or more tapping points depending on the size.
Deetails are given on page 18,

The ranges of non-inductively wound resistors of this pattern are given on page 19,

Similar compaonents can be manufactured on which the collars are used for mounting
purposes only and have no electrical connection. The electrical connection is made by

lengths of tinned copper Nex.  The pattern is referred 1o as CP and is illustrated on the back
cover.

When ordering the standurd component, speeify by the type, resistance and tolerance ;
for example C42/3800 + 5%.

DIMENSIONS
Diwrensions (Faclies)
Tipe Raifng e Welght L8.8.C.
{ Watts) [ Mix) (e, Sevle
1. (B] A C E
I c40__ | I8 b= == = et 23 RWV |-
cal__ | 3% : N s SN A [ 28 RWVI-K_
C42 15 5 Wl ol i 40 =
43 100 Y e B b A L, R I, 1 9% BRWV L
— 150 e _Tone I % 1 gy 1w 135 RAWVI-M
C45 200 Ve ey N Vg A (B e 135
L gde 1 30 b7, 114 " L1 24— W, 140 RAWVL-N
€47 | 0 | 9% 1'% " [ 250 RWV[-P
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VITREOUS ENAMELLED WIRE WOUND RESISTORS

PATTERNS AP AND B

B A P Y B VR S
- .-J""
I - £
I , e =T
ri 2 - ]
< 3004 -
) T A r“ 1A = Yariation of  maximum
- l.( surfuce lemperuture with
E 'l !’ P power  dissipation  (see
§ 111 8 /AP 1 . paragraph 17, page 3).
s > I -
! 7
i - :
L
0 100 156 2 250 300
Power Dissipation — Wits
sod =TT il il
| — & il
, I00F———] =t 44 "
Bl s — 43
E 42
[ ml 1 | 0 \ m
Variation of permissible 2 il n--"J= = |Mu"“”d£ul S
dissipation wILlh 1t!|-i$lul13t‘0 z i = | =I5 | 40 . \ =
f |E., e
(see paragraph 18, page 3) ; I}?I‘.'E' — 1A e ':"_‘ N
: ? —_— ] -4 N ) = -_- 44
;%
g 3 R
i
Resisbiviee s
RANGE OF RESISTANCE YALUES
] Maximum Range (CHims)
Tope Raving Contlnuons R.1.C. Pattern
( Waris) Voliage M.I'jlo it .J'r:l'l‘lré al Muaxinn Nissnherr
AP40, B4O 12 200 0.5 | 40 | 15000 | 101-B11, 111-B-0]
L AP4], B4l 27 400 2 20 43,000 111-B-12, 111-B-02.
| AP42, Ba2 | 65 | 900 3 20 100,000 111-B-13, 111-B-03
| AP43, B4 | 75 700 1 20 100000 | 111-B-14, | 11-B-04
Alrdd, Bad 115 00 2 00100000 | 11]1-B- -B-05
AP4S, B4S 180 | 1,800 bE= 0 i 160,000 | 111-B-16, 111-B-06
TAPaG, Ba6 | 200 1800 | 2 | 20 | 180,000 | 111-B-17, 111-B07
AP47, B4T 280 I 1500 | k] 20 | 250,000 [11-B-18, 111-B.08 |
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VITREOUS ENAMELLED WIRE WOUND RESISTORS

PATTERNS AP AND B.

On pattern AP (fig. 1), the terminals consist of
lengths of tinned copper’ flex, which are held in
grooves in the tube preventing any force due o
movement of the terminals being transmitted 1o the
resistive element, The standard flex for types
AP 40, AP 4] and AP 42 is 28,0076 and for the
remaining Lypes 46/,0076 : the length is 5 inches,

On panern B (hg. 21, the terminals consist of
nickel plated G.M, bands, ‘These can be provided
with & BA nuts und bolts for the w'ir[ci:? CONNECLIons
as shown, or with the ends tin for muking
soldered connection.

For the catalogue ratings 1o urp these resis-

tors should be mounted vertically ||.f1mv|nu ree

g:m"p of air through the bore, Mounting mtz
means of patterns F, H, K or

brackets or clips. Deils of these, ma’u';hu with

The ratings refer to use in free air at 200C. and

ive o surface temperature of approximately 400°C,
iur operation at higher ambienl lemperatures,
some derating will apply—see paragraph 17, page 3.

The reduction in rating of units which hove o
resistance near the extremes of the range I8 shown
on the graphs opposite—paragraph 18, page 3
relers,

Details of tapped resistors and non-inductive
resistors of these patterns are given on pages 18
and

Resistors can be supplied in any value at the

np ropriate tolerance in the mnT“ tabled op |lo.
n ordering, resistors should speci

resistance un tolerance ;  lor c:mmplu

A’Bﬂ“ 13,5000 5%, For pullern B, the terminal

connections srlould be indicated, e, for soldered

fixing centres are given on pages 15 (o Or SCre! connection.
DIMENSIONS
|
T R ! Weigh
e : Ig.:f:fi Dimenstons (Inchex) fﬁ:fﬁ.l:
i ] 7| AMn)| C E | FiMin)
AP B0 | 12 | 1%l %1% %_ | %l %l Y i7
—AP4L B4l 21 w S Wl A7 N o SR iRt I =0
] IS L ] i I [ ] (Gl T 1 151 il 77 15
AP43_Bd3 75 b4 I . /I R N I 10
AP44. Bdd i e LV A R L A e
— 180 L 6 L AL AL W Yot Vol % 125
AP Ba6 | 200 [ 6 _LiXl Wl % el Wl Y 170
AP47, B47 | 280 % [ 14wl M| % L e 210
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VITREOUS ENAMELLED WIRE WOUND RESISTORS
ELLIPTICAL PATTERNS | AND P

400 P gl =
J3,783 a7 g3
- —
-~
. 290 2 Ca I Variation of Maximum
Y ,’f" = surface temperature
[ & fi'h power dl!st:mtl'tln
il g see  purngri
3 a0 i Foae
a 'l
i A
L
[}
Fur
i |
Q 20 30 40 50 60
Power Dissipation — Walls,
0 s
I 1
£ =J31786
- = J31785
, S i J31783 \
Variation of permis- 5
sible dissipation with =
resistance (see para- £
wraph 18, page 3. @
="
v
"o 100 1000 10000 100,000
Resistance — Qlims.
RANGE OF RESISTANCE VALUES
Rating Maximun Range (Olims)
Tvpe (Watis) Continions
Voltage Min. ar +10%, | Min. at +5% | Maximum
J31783 25 250 25 250 4,000
J31785 40 400 30 320 6,500
J31786 55 500 60 550 9.000
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VITREOUS ENAMELLED WIRE WOUND RESISTORS
ELLIPTICAL PATTERNS J AND P

g |

i

|

On elliptical resistors, pattern J (fig. 1), the terminals consist of soldering tags which
are securely anchored in the ceramic former.  On pattern P (fig. 2), the terminations are lengths
of tinned copper flex 28/,0076 cut to customer's requirements,

Resistors can be supplied in any value at the appropriate tolerance in the ranges tabled
opposite.

The ratings quoted in the tables are based on the permissible dissipation when operating
in free ir at a temperature of 20°C ; operation at this rating produces a surface temperature
of approximately 400°C. By mounting the component on a suitable heat conducting bracket
passing through the bore of the resistor, some measure of uprating may be allowed provided
the surface temperature is held to the above figure. For operation at a higher ambient
temperature, some derating will apply—see paragraph 17, page 3.

The reduction in rating of units which have a resistance near the extreme of the range
is shown on the graphs opposile—paragraph |8, page 3 refers,

When ordering, resistors should be specified by type, resistance, and tolerance, for
example J31783/13000 5%,

DIMENSIONS
[ Type Rating Dimensions (Inches)
(Wairs) ———
v DI D2 [Amin)| € | E | E
131783 25 1 1} ! e ) Ho| &
131785 40 T bl 4 i "THIEE
131786 55 2 1l ! A il 1 ' &
L Sl
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VITREOUS ENAMELLED WIRE WOUND RESISTORS
MOUNTING CLIPS FOR PATTERN C RESISTORS

A
|

|

e B —

m WELWYN ELECTHICAL I:BDRATDH!ES

Fi, )

£

Lo

g

These clips are manufactured in sizes to suit the resistors of the three standard diameters
listed on pages 8 and 9. They are of nickel plated phosphor bronze and will grip the resistor
he resistor is held clear of the surface
on which the clips are mounted allowing the vitreous enamel temperature to be 400°C without
damage to the surface. Two sizes of clips are availuble for the resistors with collar
diameters 14 inch.

collars securely and maintain good electrical contact.

Each size of clip, except No, 3, is provided with a tag which may be used 1o locate the
clip and prevent rotation,

DIMENSIONS (Inches)

Reference 1.5.8.C.
Numher A i} C D H K M Reference
1 _H H fh i ot E i CL3
. 2_ N 1§ 1 i i h L) i CL3
i) 14 11j_ i 1t = i B — —_
4 1§ 1} i 1} l i i il CL4
MOUNTING DETAILS
Reststor Type
C40 C41 C42 C43 Ca4 Ca5 Cdi C47
Cli
Reference | I 1 2 Jord 2 Jord Jord
Number
P 2 | 24| 48 | TH | 6w | ok
nires 5 4
G (Inches) "
Clearance L] i ] (3) i H(3) (3
F (Inches) I im k(4 f4
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VITREOUS ENAMELLED WIRE WOUND RESISTORS

MOUNTING PATTERN F FOR RESISTOR PATTERNS AP AND B

The pattern F mounting, which provides single serew fixing for all sizes of resistor in

patterns AP and B, is specified by an addition to the prefix, for example APF 43,

Since the insert pravents circulation of air (hrough the bore, the rating for each size is
reduced by approximately 15% giving the values indicated in the table below,

It should be noted that the clearance of the terminals from the mounting surface will

be the dimension A added 1o the dimension A or F quoted on page 11,

DIMENSIONS
| Resisior ) APF 40| APF 41| APF 42| APF 43| APF 44| APF 45| APF 46 | APF 47
Type BF 40 | BF 41 | BF 42 | BF 43 | BF 44 | BF 45| BF 46| BF 47
T(Inclms) 1’;;_ 1’4;_ | i | W . i = ﬁr 1 b i
B (Inches) i ¢ } i I ] I I
C 4BA ABA 4BA 2BA _UBA 2BA OBA OBA
Rating (Watis) | 10 | zz_l 55 rm T T
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resistor in the ranges AP and

WELWYN ELECTRICEL LABGRATORIES

VITREOUS ENAMELLED WIRE WOUND RESISTORS
MOUNTING PATTERN H FOR RESISTOR PATTERNS AP AND B

The pattern H mounting clips are available in three sizes which will accommodate any

particularly useful in applications where the resistor will be subject to some vibration,

B. The clips are formed from nickel plated brass and are

Since this mounting restricts the low of air through the bore to some extent, the ratings
of the larger resistors should be reduced by 109

DIMENSIONS (Inches)

Reference
numiber Material A I e E F
I H 22 S.W.G. i ! % ] i |
-{ Nickel — e .
2H Plated { 21 S.W.G. % 4 # Th #
Brass :
IH 20 . W.G. & 8 i it o
MOUNTING DETAILS
Resistor AP4D | AP 4l (AP42 |AP43 (AP44 [AP45S |AP46  |AP 47
Type B40 | B4l | B42 |B43 | B44 | B45 | B46 |B47
Clip Reference |
Numbers 1H 1 H IIH 2H iH 2H 3H 3H
Fixing Cenires | 1 ||
G (Inches) 1§ 24 | 4 4 44 T [ L
Clearance '
D (Inches) } 1 ‘ } i | i i } |




c

s

WELWYN ELECTRICAL LABORATORIES Q
W

VITREOUS ENAMELLED WIRE WOUND RESISTORS
MOUNTING PATTERNS W AND K FOR RESISTOR PATTERNS AP AND B

)
-

r 4 —§8

—_—

- [=

The pattern W mounting bracket is available in two sizes which are suitable for securin

Eesismrs having bore diameters of " and §", [, resistors having external diameters o
“ and

The mounting is intended to hold the resistor in a vertical position and is proof against
shock and vibration.  For resistors of §” diameter, the bracket fixing holes correspond with
those of a B8A valveholder and for resistors of §* diameter, with a standard octal valveholder.
After attaching the bracket to a chassis, the resistor is pushed home over it, and is held by the
steel claws such that it can only be removed by rotating on its axis.

If a suitable hole is provided beneath the bore of the tube, the resistor may be operated
at its full rating, I the Aow of air is obstructed, the dissipation should be reduced by 5%,

DIMENSIONS (Inches)

Reference Diameter |
Number of Resistor | I [} C | F
W | = § I8 n T B
I awnl SEy i | 2 | [k
PATTERN "K'
S
= s Fa |

This mounting bracket can be supplied on resistors of patterns AP or B which have an
external diameter of I*. Tt is specified by the prefix, for example BK 45,

It is intended to allow vertical mounting above a chassis and the fixing holes conform
to those of a standard octal valveholder. If a standard valve cut out is provided in the
chassis allowing circulation of air through the bore, no reduction in rating is necessary. If

the bore is obstructed, the rating should be reduced by 159%,
TE——
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VITREOUS ENAMELLED WIRE WOUND RESISTORS
TAPPED RESISTORS

222 &

g AP [ppp——

Fesesspesmmmmmsmmmn s ]

Pattern CTP

Tapping poims can be provided on all types of
vitreous enamelled wire wound resistors except
on the AW3I0L and AW3115,

The connections for the lapping points can
most satisfactorily be made o a band iype of
terminul or 1o a pigtail (patterns B or P). The
bands are similar to the terminals detailed on page
10; the lengths of the pigiails are provided to
Customers” requirements,

Sinee the effective winding length of the tapped
resistor is shorter, the maximum resistance avail-
able in a given size will be less than that listed
against the resislor on the preceding pages, and
it will vary with the number of tppings. For the
same reason, the rating of & resistor with a number
of tapping points will be somewhat lower than that
of the untapped component when the same maxi-
mum  surface lemperature (s permilted, The
recommended ratings, which are dependent on each

RATINGS OF TAPPED

.............. o e e o

Pattern BTH

section of the resistor dissipating power in pro-
portion to the length of the section, are tabled boﬁ:w.

Two or more Separaie resistors may be wound
on the same former by leaving a “dead" section
between the windings.

The inclusion of the letter T in the prefix
indicates a tapped unit and the types of terminals
are specified by the remaining prefix letter @ thus
the tvpe CTP 45 has the end terminals consisting
of collurs and the intermediate terminals of pig-
fails ; type BTB 45 hoas both the end and inter-
mediate terminals consisting of bands,

When ordering, the loading of each section
should be specitied by the current or the wattage &
(his—BTB45/ 100 4 000 4 250p + 59,
04 amps, or BTB4S 1000 (16 W) + 3000
(48 W) + 250 0 (40 W) | 5%, The posilion of n
dead section should be indicated by a colon, ihus—
P“EH‘?"S{IW%}[H W) o+ 3000 (25 Wi 25040

RESISTORS (Watts)

Resisior #;‘j.h'l ﬁ:f P;'::ﬁpfzr’ W;g}pﬁ;er Reslstor ';E:pg;r ﬁ%l?:ﬂ mrﬂm’ﬁ"
Type int Palnls Paints Tvpe Paint Poinis Polnis
BTB 41 20 - - CTB 40 i - =
BTB 42 58 51 a4 CTR 41 2% 21 —
BTB 43 61 48 15 CTH 42 (it} i 54
BTB44 | 100 85 n | |crea | m 74 161
BTB 45 167 154 141 _C*Fl! 44 35 120 108
BTB 46 185 170 155 CTR 45 192 179 166
BTB 47 165 150 135 CTH 46 200 185 170
CTB 47 288 270 255
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VITREOUS ENAMELLED WIRE WOUND RESISTORS
NON-INDUCTIVE TYPES

All patterns and sizes of vitreous enamelled wire wound resistors cun be manufactured
in a non-inductive form except the miniature component AW3101,

The inductance of a wire wound resistor is reduced to a very low value by employing a
type of Ayrton Perry winding. In the form adopted, two similar windings are superimposed
on each other and are wound in opposite directions. The close coupling between the two
windings results in effective cancellation of the inductance.

Due 1o the parallel electrical connection of the windings, the maximum value that can
be supplied in any particular size is considerably less than that available in the solenoid wound
i type. The ranges of values and tolerances are listed below.

It is recommended that non-inductively wound resistors should not be operated at ratings

in excess of those listed below, This limitation, together with the recommended voltage

' limitation is to ensure that the voltage between windings and adjacent turns is kept at a low

° value, The permissible ratings at ambient temperatures other than 20°C, muy be assessed
from the curves on previous pages— refer to paragraph 17, page 3.

The dimensions and terminal patterns of non-inductive resistors are identical with those
of standard types,

When ordering, the non-inductive types should be specified by the addition of the leter
L to the prefix, for example AWL3192/5000 +5%,

I = E Range (Ohmy)
Resistor Rating at 200C. | Maximum il
Type ( Waits) Comtimious Min, at | Min. at Maximum
| Voltage | +10%, 4 5%
AWL3S | 35 | s 35 1000
AWL 3111 - — ) — 20 __44%_
I 12 _ 8 230 W1 T 7000
AWL 3192 18 500 40 L 15,000
CAWL 3124 27 700 60 60 20,000
%_, 40 | i i‘ 250 %g 20 5,000
CL 41 =S == _ S0 1 1 9000
CL 42 o 1100 120 [ 130 Egom
v EL""E* gg {% %gg éon 0,000
I L- P i [ i
CeLds 25 2300 300 300 Esmu
CL 46 1 130 0000 350 350 65,000
! A T A 180 200|500 500 95,000
|
APL, BL 40 7 | 175 12 30 4,000
CAPL BL AL |06 400 33 10 6,000
JAPL, BL 42 | 40 900 00 100 18,500
APL, BL 43 | 45 700 00 100 19,000
APL, BL a4 |70 " U0 60 160 30,000
"APL, BL 45 00 1800 | 250 250 50,000
"?LP]I_:IL 46 10 1800 300 [ 3000 | 55,000
APL, BL 47 | 170 2500 450 450 | 85,000

Resistors in most of the ranges listed can be supplied to special order wound to give low

distributed capacitance.
FEzr el
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PANCLIMATIC RESISTORS

The Silicone protected range of High Stability Carbon Resistors 15 being superseded
by the Panclimatic range, which gives an improved performance, particularly in (he higher
values. The Panclimatic range employs @ new protective lacquer giving greater stability
and other advantages as follows ;—

The protective lacquer is hard, giving greater robustness.

An insulating sleeving may be employed without detracting from
the performance,

The resistors will withstand temperatures down to — 60°C,

The components may be potted in low temperature moulding resins,

The body colour of the Panclimatic Resistors is black and the marking is in salmon
pink,

The equivalent designations of the Panclimatic and Silicone protected Resistors are
given below :—

€20 SA3601 1 Watt
c21 SA3611 1 Watt
c22 SA3622 I Watt
c23 SA3623 1 Watt
c24 SA3634 | Wait

C25 SAIG3S 2 Watts
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HIGH STABILITY CARBON RESISTORS

The cracking of carbon from organic materials,
under certain controlled conditions, vields a highly
resistive element which has a number of desirable
features in resistor performance.  The process
applied o ceramic rods resulls in & wide range of
basic resistivities and enables components 1o be
produced in values of o few ohms up to 10° ohms.

High Stwbility Carbon resistors, which are also
known as Grade | Composition resistors, have been
developed from such a process,  The manufiscturin

technigques have been improved over a number of
years and the resulting products have benefited
from the continual development,

These resistors lind extensive application in elec-
tranie equipments where the accuracy and stability
of the circuits depend 10 a large extent on resistors,
The process allows most values in the ranges o be
made 1oa very close tolerance and the components
are widely used in electrical meters where the high
resistance values required can not be obtained in a
conveniently small size of wirewound component,

Since the copacitance and inductance are low, high
stability carbon resistors are particularly useful
for A.C. applications. The componeénts are used
effectively at radio frequencies and give an impeds
ance substantially the same as the D.C, resistance,
h-lllu-dilizd Iypes are available Tor very high Mreguen-
cles,

CONSTRUCTION

The high stability corbon element is deposited on
selected high grade cerumic rods. Turned bruss caps,
of dimensions matched 1o the rod dinmeter, are
foreed on and provide anchorage for the terminal
wires, which are subsequently fixed, The fitting
Qf the caps is such as to ensure that the components
will withstand o severe axial pull and that no
[oesening occurs wlter repeated heating and cooling
of the resistor, A low resistance material inter-
mediane between the caps and the resistive clement
:lnsulll\eu pood electricul conmtuet and o low noise
level,

Terminal wires of tinned copper are crimped into
the caps giving u sound mechanical joint and are
then soldered 1o provide satisfactory electrical
continuily. The crimping ensures that the wire
will not become detached iF o soldering iron is
upplied close o the cap.

The provess of bringing the resistance 1o the
required vilue, which is ciarried out by cutting a
helical wroove ot o calculuted pitch through the
carbon film, is such as (o allow manufacture 1o a
close tolernnce.

Resisior Type SA 3601 SAdoll
Nominal Rating
(Waits) { Y | Y
Temperature
ise ("C.) 5 a0

The resistors are protected by a covering of a high
temperature lacquer which permits  cominuous
operation at a surface temperature of 150°C, with
a margin of safety, and also enables the component
to withstand extremely low temperatures, The
loequer affords good protection aghinst moisture
and the components are classed as fully tropical,

SELECTION OF SIZE OF RESISTOR

In determining the size of resistor for a particular
application, consideration must be given lo the
dissipation and the ambient temperature, the
resistunce value and the tolerance required. The
maximum surface temperature of the resistor, which
should not exceed 150°C,, is given by the tempera-
ture rise due o the dissipation of energy added 1o
the operating ambient temperature.

The temperature rise of the resistor depends 1o
some extent on the amount of heat conducted
away through the terminal wires and the approxi-
mate values for units dissipating the nominal
wattage in free air are given in the table below,
The temperature rise for a given size is approxi-
mately in proportion 1o the dissipation ;  thus,
Type SA3635 when dissipating | want will have a
temperature rise of 40°C. a0 (he houwest point,
A size of resistor should be selected such that ils
surfuce  temperatures  does not  exceed  150°C,
or any lower figure which mui,' be set a8 the maxi-
mum Tor the equipment.  Diagram 4 on page 6
indicates the recommended maximum dissipation
for each unit.

It should be ensured that the resistance value and
tolerance required are available in the size selecied
by referring to the lable on page 7.

To obviate excessive voltage Siress between cone
volutions of the helical track, n voltage limitation
i% placed on each size of resistor.  On the higher
resistunce values, this leads (o a linition of the
dissipation. The derating on this account is shown
in diageam 5.

PROPERTIES

Slight changes in the resistance of high stability
carbon resistors muy oceur during their life and the
mugnitude of these changes is indicated in the
dingrums on page 4. These dingrams give the
largest variations fo be expected under different
operating conditions and the majorily of components
will be found (o have a substantially smaller drift,
The curves illustrate the resulis 4.1|'ch.'=|$ on large
E;th:rs ol resistors and represent a 997, proba-
ility,

SA3622 SA3623  SAIBM  SAIGIS
/TR N / TF— I
50 (A} 50 H50



"/ /ELWYN LECTRICAL ABORATORIES

HIGH STABILITY CARBON RESISTORS

[ | | |
| | , ‘H
- i i/ /
1 : i
0ol i
|
'r,-f‘ Diagram |, Maximum
‘/f Y chunge in mlsllnmhdllau
O-4%e o to ngeing -~ paragraph 19,
’iﬁﬁ"f / |
-~ -
= o= |
e
. i
e ) ® oK 10K ™ oM e
2 N
! 1
FH—+
1
Diagram 2. Maximum L -
fl%ml:n uumgcc due to i e
I ours — para- .
graph 20, = HH——H A
[ I T 11271
1% — 3 — = - —pas
: B
i = ;;'/
1
= T e T T T L e i l ol Yt 2
o = ica iK oK 100N i oM 100M
LT ‘
HHHH
a4 1A
47 =[] =
YT L
1 / i
19 > é....,g; =/ 4:?
L --!'? 2 Vi
=i y /e s [agram 3, Maximum
2o P A yAw change in resistance due to
% T 77 4 iropical conditions—para-
4 A LS graph 22,
2 7
%0
-
-
L i
5 1 1= ]
100 K 10K 100K 1 108 IGOM




"/ ELWYN LECTRICAL ABORATORIES I \“

HIGH STABILITY CARBON RESISTORS

It will be seen that, under each of the conditions
considered, the performance of the lower resistance
vatlues is superior to that of the higher values, and
that for o given resistance the larger companents
are more stable,

In the ranges of values where the best performance
is obtained, the components are offered at an
initial tolerance of | 1%, At the extremes of (he
range the components are only offered at | 2%,
or + 59%. The stability is independent of the
manufaciuring tolerance and the performunce of
1%, +£2% or 5% resistors is identical.

Any permanent changes in resistance will generally
be towards an increased value and Welwyn resistors
are made having o value towards the bottom limit,
thug ensuring that they will remnin within their
initial wolerance for the maximum length of time,

" The standard colour for high stability curbon
resistors is salmon pink and the marking is applied
in indelible black ink. Resistors are normally
marked with the Wc!wi_m designation, the resistunce
value and the manufactured tolerance, but the
marking of Joint Services reference numbers can
be incorporated us reguired.

Ty, ajpprm'nl 1o the Joint Services specification
RCS/112 is held and the components comply with
the temperature category 407100 and the humidity
class H-=1. The Joint Services designations are
given in the table on page 7.

AGEING. The maximum drift that may ocour
with normal factory storuge over a period of six
months is shown in disgram 1 opposite. 1 the
conditions of storage or use involve extremes of
temperature and/or high humidity, the maximum
drift will be given by a figure intermediate between
those indicated by diagrams 1 and 3.

OPERATING STABILITY, Diogram 2 shows
the maximum permanent change in  resistance
when the components dissipate their normal power
for a period of 1,000 hours. [T resistors dissipate
less than their nominal rating, an improved stability
will be obtained.

The resistance change is largely governed the
maximum  surfuce temperature, and the lower
temperature rise (reference paragraph 100 of the
five smaller sizes leads 10 a greater operating
stability than that of the SAJ63S in the lower
resistance values. However, in the higher resist-
ance values, the voliage limitation restricts the
dissipation and ensures a lower temperature rise
on all sizes, In this higher runEm. the SA363S,
having an element of lower resistivity, will give a
better stability than the other sizes.,

 EFFECTS OF MOISTURE. The performance of
Welwyn High Stability Carbon resistors under
conditions of high humidity is shown in diagram 3.

curves illustrate the maximum variation of
resistance which may occur as o resull of an
accelerated climatic test,  The changes largely

result from the humid atmosphere treatment which
comprises three cycles of sixteen hours at 55°C,
with a relative humidity exceeding 95%,. Under
(he tropical exposure tests which consist of 1,000
hours at temperatures fMuctuating between 20°C,
and 35°C. with a relative humidity exceeding 95%,
the maximum changes may be somewhat greater
but not by more than a factor of two,

TEMPERATURE COEFFICIENT. For all types
of film resistors, the tempernture coeflicient of
resistance varies with the (ilm thickness and thus
with the resistance value.,  Welwyn resistors are
designed to give ns low a temperature coclicient ns
possible commensurute with salisfuclory perform-
ance in other respects. The coeflicient s negative
in all cases : that is, an increase in temperature
gives a reduction in resistance. It is found 1o be
substantially linenr over the fempernture range
=0°C, - 100°C,

Diagram 6 shows the maximum value of temperna-
ture coellicient for the range of resistance values of
cach size.  The average component will have a
vilue less than the maximum but noet less than 200
parts per million Ipcr degree Centigrade, which Is
the limiting value for cracked carbon,

VOLTAGE COEFFICIENT. Since (he resistive
element of cracked carbon resistors is 4 homogen-
eous material, non-lincarity of current  againsi
n#plind voltage is negligible. A small change of
effective resistance, which is distinet from the change
due 10 temperature coellicient, does occur when a
volluge I8 applied, This can be represented b

the voltage coeflicient which is of the order of 5

parts per million per volt over most of the range
rlii'ns o 500 parts per million Tor the very high
vilues.

NOISE. Due to the homogeneous nature of 1he
resistive element, the noise \'ollilro: developed aecross
the resistor when operating at s rated wattoge is
very low, There is present in all conductors the
thermal or Johnson noise which may be evaluated
from the formuln ¥ /025 TRF when V p volts
is the noise voltage, T° is the absolute temperature,

Megohms is the resistance and F.Kc/'s is the
bandwidth under consideration, When the com-
ponents are dissipating their full rated power, the
l.otir.l noise may be a small multiple of the thermal
Mose,

REACTANCE. The reactance of Welwyn Hi
Stability Carbon resistors is low and they may
used effectively over a wide band of frequencies.
The self-capacitanee and the inductance introd
by the helical resistance element huve o modifying
ect on the impedunce at high frequencies, For
operation ot frequencies above 10 Mc/s, the
difference in the impedance compared with the
D.C. measured value may make it desirable for
some applications o em Iutywapcclul components,
Details of High Stability Carbon resistors for use at
very high frequencies will be found in Section 6 of

the Welwyn Catnlogue,
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HIGH STABILITY CARBON RESISTORS
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_ The terminal wires are tinned copper of a gauge suitable to support the weight of the
resistor,
Resistors are manufactured in any value at the appropriate tolerance as indicated in the
table below. Resistors of values below 1000 can be manufactured to special orders at a
tolerance closer than 5%,

When ordering, resistors should be specified by type, resistance and tolerance ; for
example, SA3611/215 ohm 1%,

e

DIMENSIONS

Panclis Stlicone. Raving Diugram. Dimensions (Tnches) Approx,  L8.5.C.
matic,.  Tvpe  (watis) Weight Stvle
Type | L D B el 8 {grams.)
C20 | SA3601 | Fig. | i i g | 1} ) 268WG 7 1 —
C21 | SA3611l | Fig; 2 | I} i 0 1§ | 21 SWG 1 RC2—E
22 | SA36221 1| Fig. 2 | 4 i P | 1k l208wWa| 2 RC2—-D
C23 | SA3623 | Fig. 2| Ik | o Ifr| 14| 20SWG | 2 RC2—C
€24 SA363M | Fig. 2 | 14| % | 14 14[208WG 6} RC2—B
C25 | SA3635 2 Fig.- 2 | 2} 1 1§ 1§ | 208WG 7 RC2—A

RANGE OF RESISTANCE VALUES
Pancli- Stlicone.  Rating  Maxinum Range (Ohms) R.IC.
matic.  Tvpe | (wans)  Continuwous Pattern
Type Voltage, ar 5% | at2% ar 1% Number

C20  SA3601 | 200 10— IM | 50—-500K | 100—200K | 112-A.01
- C21 | SA3611| ] 250 | 10— 5M 50—2.5M | 100—1.5M | 112-A-02
€22 5A3622| |} 350 10— I0M  S0— SM | 100—2.5M | [12-A-03
C23  SA3623 1} 500 10— 25M = 50— 10M  100— SM | [12-A-04
C24 | SA3634 | 800 10— 10M 50— 10M 100 10M | 112:A-06
(25 SA3635 2 1500  10—100M 50— 30M 100 20M | 112-A-D8
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PRECISION WIREWOUND RESISTORS

Precision resistors are required 1o be supplied 10 a precise initial value and must have a
permanence of resistance within the manufacturing tolerance. The construction of the
components must be such that under operating or storage conditions there are no random
variations of resistance value either of a permanent or transitory nature, The design of the
components should eliminate the possibility of damage through normal handling, while
providing adequate protection against tropical conditions.

The ranges described on the following pages have been developed over a number of
years, specifically to meet the above requirements, and they incorporate many special features
which are the result of extensive experience.

CONSTRUCTION

The resistors comprise enamelled silk covered resistance wire, wound on ceramic [ormers,
The winding technigue eliminates the possibility of excessive voltage stress existing between
adjacent turns, and the provision of adequate insulation obviates any electrical instability,
In order to achieve the extreme reliability necessary in this type, experience has led to the use
of enamel and silk covering of the wire. To minimise the distributed sell’ capacitance, the
winding length is divided into sections while the direction of winding is frequently reversed
in order 1o keep the inductance 1o a low value.

When the precise resistance value has been achieved, the resistance element is welded (o
the end connections, and the component is vacuum impregnated with a suitable lacquer. To
remove any stress which might have arisen during manufacture, the resistors are individually
stabilised and the stabilising characteristics observed to ensure that the operating performance
will be of the required standard,

Finally the tropical types ol resistors are encapsulated in an insulating resin and are
provided with appropriate terminals.

PERFORMANCE

The stability of these resistors under normal conditions of use is better than the manu-
factured tolerance.  Resistors made 10 the wider standard tolerances have a stability comparable
with those to the closer tolerances,

The types listed on pages 4 (o 6 are protected against tropical conditions and meet the
requirements of RCS-111,

The types on page 7 are intended for non-tropical applications and for use in sealed
equipments.

The temperature coeflicient of these resistors is dependent upon the alloy used and the
values are listed on the following pages for standard alloys.  Resistors of any value up to the
maximum for the size will satisfactorily dissipate their rated power, and the magnitude of the
random noise generated will not exceed that due to thermal agitation,

The fact that the terminals are securely anchored o the former remote from the resistance
element ensures that normal handling will not alfect the resistance vilue of the component,

SPECIAL TYPES
A variety of fixing arrangements and terminal facilities are available in the types listed
but special requirements can readily be met,  Multiple units, including up to ten individual
resistors, can be supplied with internal wiring as required,
Non-standard resistance alloys can be used to provide resistors having i lower tempera-
ture coeflicient than those listed where this is specifically called for,
e EE———




PRECISION WIRE WOUND RESISTORS
VERTICAL MOUNTING PATTERN

21 5W.G, -
S 062" DIA, HOLE
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For this pattern, the resistive element is |
moulded in an insulating resin and the component
is provided with a stud for fixing directly to a ===
chassis. A potentinl of 1,000 volts muay be .
appdlied between the element and the mounting
stud,

The standard resistor is fitted with soldering
tag terminals as shown above, but wire terminals
2" long can bhe provided il required.

c

The lower values of resistance involve the use ol a copper nickel alloy, having a tempera-
ture coefficient not greater than + 20 parts per million per degree Centigrade, and the
maximum resistance value obtainable using this alloy is given in the table below. The higher
values of resistance are obiained using nickel chromium, having a positive temperature
coeflicient of approximately 90 p.p.m, per 'C. A special alloy having a temperature coefficient
not exceeding 20 p.p.m. per "C can be supplied to special order,

The standard tolerances are 4 0.0%, + 05%, 1% and + 2%, though other toler-
ances may be supplied to special order. Values below 00 are supplied (o a closest tolerance
of - 0.5%, The resistors can be manufactured to any value in the range shown in the table,
The maximum loading may be safely applied to all values in the range.

The temperature rise of the element when operated at the nominal rating is apiprmimattly
40°C. [t is recommended that the maximum temperature due to power dissipation and
ambient temperature should not exceed 120°C,

This range is Tully tropicalised, and the resistors meet the requirements of Specification
RCS/111 with & greatly improved stability of resistunce value,

When ordering, resistors should be specified by the type, resistance and tolerance, for
example, B93/60SK + 0,17,
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PRECISION WIRE WOUND RESISTORS
AXIAL LEAD PATTERN

20 S.W.6.
~ These resistors are encapsulated
in an insulating resin, which gives full
protection against tropical conditions. P——— L ——" [
The arrangement of the terminal wires Fig.! ;
is such that soldering at any point
will not affect resistance value. = 1
~ The lower values of resistance | 0
involve the use of a copper nickel Figd ﬁmﬂﬁk

alloy, having a temperature coefficient . !
not greater than + 20 parts per million per degree Centigrade, and the maximum resistance
value obtainable using this alloy is given in the table below. The higher values of resistance
are obtained using nickel chromium, having a positive temperature coefficient of approxi-
mately 90 p.p.m. per 'C. A special alloy having a temperature coeficient not exceeding
20 p.p.m. per “C can be supplied to special order.

The temperature rise of the element when operated at the nominal rating is approxi-
mately 40°C. It Is recommended that the maximum temperature due to power dissipation
and ambient temperature should not exceed 120°C,

The standard tolerances are + 0.1%, | 05%, ¢ 1% and 1+ 2%, though other toler-
ances may be supplied to special order.  Values below 500 are supplied to a closest tolerance
of ¢ 0.5%, The resistors can be manufactured to any value in the range shown in the table,
The maximum loading may be safely applied to all values in the range,

Figure 2 shows the terminal arrangements for two section resistors.  The sum of the
vilues of the two sections can not exceed the maximum shown for the appropriate size in
the table below, The closest tolerance of individual values is | 1%, although on the two
largest sizes the sections can be matched 1o | 0,57, Type B30 can only be supplied as
i single section resistor,

When ordering, resistors should be specified by the type, resistance and tolerance, for
example B31/16850 + 0,1°%, or for (wo section resistors, B33/100K 50K - 17




PRECISION WIRE WOUND RESISTORS
FERRULE TERMINAL PATTERN
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This range ol‘ precision resistors is purticularly suitable for a v}:pl:cntionﬂ where the value
of the resistor is required to be changed from time to time, When fixed in the clips, the
resistor is securely held, and will not be displaced by shock or vibration,

The resin protection prevents any deterioration of the resistor under tropical conditions,
and the units meet the requirements of RCS/111, with a greatly improved stability of resist-
ance value,

The lower values of resistunce involve the use of a copper nickel alloy, having a tem
ture coefficient not greater than + 20 parls per mllimn per degree Centigrade, un Iw
maximum resistance value obtainable using this alloy is given in the table below. The higher
values of resistance are uhlumed usmg nickel chromium, having a positive temperature
coefficient of approximately lSIIZ} ﬁr °C. A special ulloy having a temperature coeflicient
not exceeding 20 p.p.m, per ° can supplied to special order.

The standard tolerances are + 0,1%, + 0.5%, = 1% and -+2%,, though other tolerances
may be supplied to special order. Values below 500 are supplied to a closest tolerance of

L 0.5%. The resistors can be manufaciured to any value in the range shown in the table.
The maximum loading may be safely applied to all values in the range.

The temperature rise of the element when operated at the nominal rating is approxi-
malely 35°C. It is recommended that the maximum temperature due ta power dissipation
and ambient temperature should not exceed 120°C,

When ordering, resistors should be specified by the type, resistance and tolerance, for
example, B86/IM | 059

e o e e ]
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PRECISION WIRE WOUND RESISTORS
BAND TERMINAL PATTERN
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These precision resistors are manufactured in a similar manner to those described on
4.6, but they are not encapsulated in resin.  They are provided with robust band
terminals which are clamped on the ceramic former remote from the resistance element.
A fixing device us shown in figure 2 can be incorporated on ull sizes. This enables the
resistor Lo be mounted on a chassis with adequate clearance 1o the lower soldering tug.  This
form is designated by the prefix 2, for example, 2B23.

The lower values of resistance involve the use of a copper nickel alloy, having & tempera-
ture coeflicient not greater than | 20 parts per million per degree Centigrade, and the
maximum resistance value obtainable using this alloy is given in the table below. The higher
vitlues of resistance are obtained using nickel chromium, having a positive lemperalure
coeflicient of approximately 90 p.p.m. per C. A special alloy having a temperature coeflicient
not exceeding 20 p.p.m. per C can be supplied to special order.

The standard tolerances are + 0.01%, | 0.5%, © 1% and = 2%, though other toler-
ances may be supplied to special order.  Values below 500 are aupplledﬂ to a closest tolerance
of + 0.5%,. The resistors can be munufactured to any value in the range shown in the wable,
The maximum loading may be sufely applied (o all values in the range.

The temperature rise of the element when operated at the nominal rating is approxi-
mately 40°C, 1t is recommended that the maximum temperature due to power dissipation
and ambient temperature should nol exceed 120°C,

When ordering, resistors should be specified by the type, resistance and tolerance for
example, B21/100K & 1%,
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ACTUAL SIZES

DIMEMSIONS M IMCHES

SEALED TERMINALS

iy

IN COLLABORATION with The Worcester Royval Porcelain
Company, we have developed and are now manufacturing
a range of sealed terminals which incorporate improved
features in the design. These components find wide
application for use with transformers, capacitors, chokes,
ete, which are with advantage hermetically sealed ngainst
moisture and adverse climatic conditions, The range of
sizes will cover most requirements and includes terminals
for operation at up to 6,500 volts,

The insulators of these components are manutactured from
fused aluminium oxide which, as is well known, has greae
strength and resistance to thermal shock. The conducting
lead through the centre is an iron alloy having o coefficient
of expansion which matches that of the insulator. This lead
is sealed imto the insulator by an improved method which
avolds any reduction in the cross sectional area of the
conductor and thus maintaing a low electrical resistance
and avoids the formation of a hot spot when the conductor
is carrying current, The sealing is effected by a glaze
which matches the insulator and the conductor. The
assembly will therefore withstand sudden changes of tem-
perature in excess of those likely to be encountered in any
application of radio or electronic equipment. The glazed
insulator hos a high surface insulation and its electrical

ertics ar¢ not impaired at temperatures in excess of
100°C, The components may be used with safety av a very
high ambient temperature,

The flanged collar {or fixing the terminal to a casing is a
driven fit on the slightly tup:rcd uurfuca: of the insulator.

Assambly Collar Terminali | Racammaendsd The pressure is such that metal flow occurs and o com-
T,@]ﬁ_' Diamater of pletely hermetic seal is obtained. No leakage will occur
I A Py | s . H: Py Hole when a differential pressure of 10 atmospheres exists
T13 | 0435 | 0280 | 0350 | 0218 | 0495 | 0218 + 005 between the ends. The collar and t{u terminal connectors
; are tinned in order to be readily solderable,
! ! 51 [ I 008
e ] | il | R | B OAPS | | G280+ 00 Qur ra is Type Approved to the Joint Services Speci-
Ti6 | 0815 | 0580 | 0312 [ 03250 | 0496 | 0250 | 005 fication RCS331, This allows them to be used in equipments
- ! H } -
17 | 0903 | o5es | o593 | osoo | o198 | 0500 4 008 which. ate. subject to temperatures of —40°C.t0 + 100°C,
& 0 The equivalent Services and Welwyn designations together
T | 1435 | 0805 | 0593 [ 0500 | 0458 | D500 -DDM with the Joint Services catalogue numbers are set out below,
ELECTRICAL CHARACTERISTICS Jaing Servicas Walwyn Type Mai. Joint Services
Dasigmations Catslogus Mos,
Mux. Current | Peak Working Mambmuwm Maximum
! :' Rating Voltage in Capacitance Roslatance TLEAA T.13 2560881
{Amparas) Adr at 1 MelsipF) {Chma) TLS1-BE T8 7540883
Til 3 1000 15 0-0de
TS 5 1500 35 0005 TLS-CC T.16 2560884
i:? ,ﬂ 2288 :ZE E 322 TLH1-0D A7 560885
TIB 10 500 50 0005 iipE lige A

W
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‘WELMEG’

w M{M'ngh Value Resistors

RESISTIVE PILM O
IGH GRADE CIRAMIC ROD

Lol
TINHED LEADS (47 x 28 SWG 1N ¥ACUO

‘WELMEG restsiors were developed in collabararion
with the Arowie  Enerpy  Researeh  Estabiishmans,
primarily for use fn dnstewments emploved in nueclear
research and associared processes. The development has
bean fughly successful and the prugtrri'ds of the resistor
aré in pemeral very much betcer than the rarger speci-
fication that was originally set, These resistors sl be
Joured most suitable for use with electromerer valves,
anizarion chambers and similar devices, and in any
position where a high value resistor of close tolerance
and good stability is requived,

Resistance Range. . . 2:5x 107 { w 10" 0
Talerance | Ce eow e 20% and &+ 107
Resdstors may be supplied in matched groups 1o closer
roleranges,
Tolerance to marked

miue . . o, ooxows =10
Stability at room tem-

perature ., o, o, better than 2%, per annum
Stability m 100°C | better than 5%, per month
Temperature cocfficient  less than — 0-1%, per degree
Centigrade
= (:01% per volt to
= 0:1% per volt depend-
ing on resistance
less than 3 millivolts per
volt applied

Voltage coefficient

Noise

Maximum working

lemperature . . 120°C:
Maximum working
voltage . . &+ . . » 500 Vohs DC,

WELWYN ELECTRICAL LA

BEDLINGTON i u d
CAMADA i WELWYN CANADA LIMITED

The resistor comprises a high grade, low loss, ceramic tube,
upen which is deposited a conducting composition layer,
Contact is made at either end by means of turned brass
caps caretully dimensioned to give a firm positive grip
without damaging the conducting layer or the tube by
crushing, The resistance layer is subjected 1o o stringent
ageing procedure and only after it is shown that each tube
hos a satisfactory performance is it passed for further
processing. A helix 18 then ground through the film, which
greatly increases the resistance value and enables an
accurate adjustment to value o be made,

This form of construction results in a conductor of relatively
low resistivity while the thickness of the conducting layer
ensures the maximum reliability and performance, Further,
the length of the resistive track results in o good voltage
coefficient as the stiess per unit length for a given voltage
is very much lower than would be the case were the layer
unspiralled,

The resistors are vacuum sealed in glass and are then
stabilised for a long period. After stabilisation and a most
rigorous inspection they are individually checked for
temperature coefficlent, noise and voltage cocfficient and
are then stored for a sufficient perfod o ensure that each
resistor is stable

The glass envelopes are coated with a silicone resin to
render the surface immune to the effects of water and they
will withstand boiling water without change. In the course
of time the silicone may deteriorate and it is then possibile
to remove it by dissolving in a hydrocarbon and to replace
the coating without harming the resistor.

Ewvery resistor is given a serial number, which is marked
on the packing slip, The wser is advised w note it and to
refer to the number in any correspondence o that the
history of the unit can be traced.

The 'WELMEG' resistor is m precision component but s
rugged and will stand all normal usage with a remarkable
stability of resistance value.
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VITREOUS ENAMELLED CAPACITORS

After extensive research into the application of various
dielectric materials, the vITRICON range of miniature
capacitors has been developed that employs a dielectric
for which the raw marerials are available in this country
and that can be closely controlled in irs clcc[ﬂcnl'
characteristics,

‘The types which are being manufactured at present arc
listed below.

When ordering, the designation, value and tolerance should
be specified.

DESIGNATION NX'MH:hEI]MENmNs lma::cp:;'w.uss
L 1] T

L ! e & W ¥

i & ! & above W10 W

Jan H i A w91 to 200

e ] i -\ . 200 w0 430

1aH 1i & | 430 to 1000
Terminals . . . 1% % 225, W.G. sohdar dipped capper

wilre,

Avallable tolerances . . . ., | g and T,

£ 3095, £ 10%,
withfﬂ-s BF z’w.l tln??tll(ul-ran:-.

Working volvags. 350 volus D.C,

Insulation resistance e 20°C . . Mot less than 10" {1 at 1000 volus D.C.
The majority have an  insulation
Failiiance groaver tham 10°8(}

Power Factor at 1 Me/s . . . The average is better than 0-D01,

Maximum amblent temperature 150°C,

Tamparaturs cosfficient of
capacitance e, - The averags value s spproximscely

VITRICON capucitors incorporate entirely new principles
in their construction which give some outsmnding ad-
vantages in performance. Extensions to the range now
offered, will be added in the future when the full capabilities
of the technique are developed,

The vitreous dielectric is of special formulation having a
high permittivity, low loss, and a coefficient of expansion
matching that of the electrodes. This dielectric is fused and
permanently bonded to the copper plates, giving great
mechanical and elecrrical stability,

The terminals are of copper wire brazed to the plates, and
the connection so made is capuble of carrying heavy
current, After cleaning, the wires are solder dipped, and
this process provides eminently solderable rerminals,

After the glazed plates are ficred rogether with the a
propriate thickness of dielectric between them, the assembly
is covered by n vitreous enamel. This prorection is im-
pervious to moisture, and ensures that the electrical
properties are maintained even aflter prolonged exposure
to tropical conditions.

Due to the simple form of construction of these capacitors,
the inductance is w:r% low, and the components may be
usefully employved at high frequencies,

The components may be operated over a very wide range
of temperatures, due to the fact that no organic materials
are used in the construction. At “C, the insulation
registance is still maintained above 10" ohms, although the
power factor may increase to the order of 00003, The maxi-
ﬂ%mcnmhient temperature should not be allowed o exceed
The composition of the diclecrric glaze is completely con-
trolled, and therefore the electrical characteristics are
consistently maintained, The composition can, however, be
adjusted in order to give other specific values of temperature
coefficient of capacitance. "l'?i: dielectric used in the
capacitors being monufactured at present, gives a tem-
perature coeflicient substantially zero, and I,mvi.ng a apread
of approximately = 40 parts per million per degree
Cenngrade,

Further information will be published when the sizes of
capacitors having different values of temperature co-
efficient are standardised.
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